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Double formation of the pelves of the kidneys and the ureters consti- 
tutes the most common form of malformation of the urinary organs. 
Before the 1920’s this malformation was only observed during operations 
and resections. Occasionally it could be diagnosed during cystoscopy 
because more than the normal number of ureter orifices were observed in 
the bladder. With the introduction of roentgen examinations and espe- 
cially of intravenous urography, this malformation can, however, be 
much more easily detected. The conception of the significance of this 
malformation has thereby been altered. 

Day, in common with modern embryological investigators, considers 
that the division into an upper and a lower calyx major marks the limit 
for normal formation. Therefore every case in which the division pro- 
ceeds further should be regarded as an anomaly. In double formation of 
the pelvis of a kidney there is found as a rule a smaller upper pelvis 
and a larger lower pelvis. Both these pelves may possess a common 
ureter, or this too may be duplicated. In the latter case, the ureters may 
unite on their way to the bladder — it is then designated »forked ureter, 
ureter fissus —, or they may remain separate right up to the issue into 
the bladder — it is then designated ureter duplex. When the ureters are 
eparate at the bladder end, the ureter leading from the upper pelvis 
sually issues into the bladder lower down and more medially than that 
‘ading from the lower pelvis. This phenomenon, which is called Weigert- 
leyersch’s rule after its discoverers, depends on the development of the 
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embryo. In cases of double ureter, one of the branches may be blind ai 
its upper end. Evers gave a detailed description of this phenomenon ir 
1944 and only discovered about 30 similar cases in the text-books on th 
subject. Ureter fissus caudalis exists when a ureter from a single pelvis 
divides into two ureters on its way to the bladder. This, however, is very 
rare. The phenomenon has been described by PENKERT among others 
Supernumerary ureters do not always issue into the bladder, but may 
issue ectopically and in that case usually into the urethra or vagina 
Such an ectopic ureter orifice gives rise to permanent incontinence o 
urine. The duplication of the pelvis and ureters may be unilateral o 
bilateral. Triple division of the pelvis and ureters may also exist. Sucl 
cases are described by Scumuttre, Lau and HENLINE among others. I 
duplication of the pelvis, as a rule one is situated in the upper part of the 
kidney and the other in the lower part. Bumpus, however, describes ; 
case in which both the pelves were situated at the same level, one behind 
the other. The line of division would consequently be coincident with 
the kidney’s longitudinal axis. 

Opinions differ as to how the embryological development which ex 
plains these malformations proceeds. The secreting parts of the perma- 
nent kidney are developed in the fourth foetal week as mesodermal cell- 
tissue from the nephrogenous cord. At the same time, from the ampulla- 
shaped end of the Wolffian duct, near its opening into the cloaca, a swell- 


ing develops — the ureter bud; this later forms the outlet passages of the 
kidney, the pelvis and the ureters (see fig. 1). 


Allantois, intestinum 
Wolffian duct 


Cloaca 


Fig. 2. Division into the calyces majores. 
The same covered over by the nephrogenous 
cell-tissue. 


This ureter bud first grows dorsally and then cranially towards the nephrogenous 
cell-tissue. Its end widens out to form the beginning of the kidney pelvis. Its cephalic 
end then divides itself into two greater branches — the future calyces majores — whic) 
later further divide themselves into a mass of smaller branches — the kidney’s futu: > 
outlet passages. When these terminal branches from the ureter bud approach the nephr:- 
genous cell-tissue, the latter swells out and covers over the branches of the ureter bv | 
like a closely fitting cap. 


| Ureteral bud 
‘ 
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ig. 3. Premature division of the ureter Fig. 4. Origin of ectopic ureter orifice, 
bud — forked ureter. 


If the original blind ending of the ureter embryo divides itself (see fig. 2) earlier than 
necessary to form the calyces majores, a cleft pelvis or even a forked ureter is pro- 
duced (see fig. 3). 


The manner in which complete duplicate ureters are formed is ex- 
plained by several theories. SprrzeR, WALLIN and Krart consider that 
the malformation is connected with persisting portions of mesonephral 
tubuli and ducts. Most investigators — CHAR, Sura and WEN and others 
-— now consider, however, that a complete duplicate ureter either arises 


from a very premature division of the ureter bud or from a double for- 
mation of the same from the beginning. The latter conception is favoured 
by Fexix, Sarrz, Wimmer and Co.tosimo, while for example Herrorrt, 
Levy and MELvILLE consider that the only difference between cleft 
kidney pelvis, forked ureter and complete duplicate ureters is that the 
division of the ureter bud takes place at a shorter or longer distance 
from its attachment to the Wolffian duct. In those cases where a forked 
ureter is found with one end blind, one must assume that this branch of 
the ureter was retarded in development and therefore did not reach the 
nephrogenous cell-tissue. In connection with the bladder, in complete 
duplication of the ureter, the orifice of the upper ureter is situated farther 
down and more to the centre than the orifice of the lower ureter. We 
sccordingly get the above-described crossing of the ureters in accordance 
with Weigert-Meyersch’s rule. In complete duplication of the ureter, 
ceasionally one ureter — usually the upper one — opens ectopically. It 
.rdinarily follows the Wolffian duct and opens in men into the pars pro- 
tatica urethrae and in women into the urethra or the vagina (see fig. 4). 
Regarding the frequency of this double formation, very varied data 
an be found in the text-books. This depends naturally on the fact that 
ivestigations are based on very variable and diverse material. The first 
nportant investigation of which I could find a published account was 
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carried out by 8. ARCHANGELSKIJ in 1926. In 110 post-mortems he had 
discovered 3 cases or 2.7 %. At that time he had found altogether 619 
cases mentioned in the text-books. Among these, 502 cases or 80 °% were 
unilateral; of those, 156 or 30 % had duplicate ureters down to the blad- 
der (complete duplication). In 117 cases or 20 % the malformation was 
bilateral. According to ARCHANGELSKIJ the frequency of these mal- 
formations varies according to different authors between 2 and 10 %. 

In 1927, HeLLsTR6M announced in connection with the publication 
of 13 of his own clinical cases of double formation of the kidney pelvis 
and the ureters that he himself, like earlier writers, had found on the 
average rather more than 1 % of double ureter orifices on one or both 
sides of the bladder during cystoscopic examinations. If one reckons 
that such double formations in a good third of the cases are complete 
i.e. right up to the bladder, the frequency in cystoscopic examina- 
tions would indicate an occurrence of 3—4 %,. In 1930, Kout published 
the results of an investigation carried out on resection material. Out of 
833 cases, 27 or 3.2 % had double formation of the kidney pelvis and the 
ureters. Compared with these results, an investigation by CERF in 1932 
seems peculiar. Among 5,700 post-mortems carried out during the years 
1897—1932 in the pathological department of the University in Stanford, 
cleft ureters were only observed in 4 cases. It seems probable that in 
many cases such findings were not entered in the post-mortem journal. 
VITALE, GOTTLIEB and BUTTNER have each found double formations in 
a little over 2 ° of roentgen material. Their material is, however, restric- 
ted. The most comprehensive investigation that I found in the text- 
books was carried out by CoLostmo in 1938. Among 1,500 pyelograms he 
shows 50 cases of double formation or 3.33 °%. His material included 68 °%, 
women. All other writers also point out that these malformations are most 
common in women. Most writers have further found that these mal- 
formations occur more often on the left side than on the right. In 1939, 
MILLs made a collation of all the literature available to him on double 
formations of the ureters and he discovered 1,126 cases published up till 
then. According to Mitts, unilateral supplication is more common than 
bilateral and completely divided ureters more common than forked ureters. 

I myself have recently gone through all the urographs which have 
been carried out in the roentgen diagnostic department I. of the Sahl 
grenska Hospital. For the five-year period 1942—46 they include 4,774 
cases. In the course of this investigation, I, with Day and many writers 
have treated as a malformation every case in which the division of on: 
kidney pelvis proceeds further than necessary for the formation of a1 
upper and lower calyx major. Therefore I have only counted such case: 
in which the two parts of the kidney pelvis have nothing in common 
In this way I obtaimed on the one hand a group with double formatior 
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if the kidney pelvis and on the other hand a group with the ureter more 
r less cleft. Among the 4,774 cases submitted to urography, I found 201 
ases of double kidney pelvis or 4.2 °%. In 138 of these cases double for- 
iation of the ureter was also present in 2.8 %. 


ases investigated 
ases of double formation of the kidney pelvis 201 or 4.2 % 
‘‘ases of double formation of the ureter 138 or 2.8 % 


Of the 201 cases of double formation of the kidney pelvis, 46 were bi- 
teral and 155 unilateral. Of the 138 cases of double formation of the 
ureter, 19 were bilateral and 119 unilateral. 
Cases of double formation of the kidney pelvis 201 or 4.2 
of which bilateral or | 
of which unilateral 55 or 3 
Cases of double formation of the ureter 
of which bilateral 
of which unilateral 


If the different kinds of double formations of the ureter are ar- 
ranged in order according to their occurrence, the following figures are 
obtained: 

Cases with unilateral incomplete division of the ureter 

(forked ureter) 

Cases with unilateral complete division of the ureter 

Cases with bilateral complete division of the ureter.... 
Cases with bilateral incomplete division of the ureter. . 
Cases with complete division of the ureter on one side 

and incomplete division on the other or 0.06 % 

Of my 201 cases of double formation of the kidney pelvis, 98 were 
women and 103 men, corresponding to respectively 48.2 and 51.8 % of 
the number of double formations. The male element therefore predomi- 
nates a little, although negligibly. 

Of the 155 unilateral cases of double formation of the kidney pelvis, 
62 were right sided and 93 left sided, corresponding to respectively 40 
and 60 %. Consequently in my material these double formations occur 
omewhat more frequently on the left side than on the right. 

I have found no family connections in these cases of malformation. 

Since these malformations occur so frequently that at least every 
‘Oth person is subject to them, have they any clinical significance? Most 
writers answer this question without hesitation in the affirmative. 
OLOSIMO considers that they are nearly always accompanied by disturb- 
inces of vascular or mechano-dynamic origin from the urinary passages, 
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BUTtTNeR attempts to show that these double formations give rise to 
dynamic disturbances whereby spasms may be provoked which then 
give rise to stenoses, hydronephroses, infections and the formation of 
calculi. BucHHOLz considers it indubitable that stasis and infections are 
promoted by malformations such as these. It is inevitable, as KADAR 
points out, that the upper half of the kidney is as a rule less and not so 
well developed as the lower half. It often has the appearance of a hypo- 
plastic kidney. HeLustr6m finds no certain proof that infections of the 
urinary passages occur more frequently with these malformations than 
those corresponding to the general frequency. On the other hand he finds 
that it is certain that infections of the urinary passages in cases of double 
formation reach the chronic stage more easily than in the case of normal 
kidneys. 

Of the 201 cases comprising my own material, 48 showed symptoms 
of cystitis or pyelitis. This shows that the malformation is a locus minoris 
resistentiae. Further I have found 15 cases of renal calculus with calculus 
of the ureter in conjunction with double formation of the kidney pelvis 
or the ureter. But in addition I found 13 cases of calculus of the kidney 
or of the ureter on the side on which the kidney was not affected by any 
malformation, while the side on which double formation of the kidney 
pelvis or the ureter existed was free from gravel. I only found 1 case of 
tuberculosis of the kidney with double kidney pelvis. I found no cases 
of tumour in connection with this malformation. Such cases are never- 
theless described by GOLDHAMER and Hoover amongst others. An ex- 
planation as to why relatively so many cases in this material show symp- 
toms of disease lies in the class of material. Most of the patients on whom 
such a thorough and costly examination as a urograph is carried out 
show symptoms in the urinary passages. This certainly means that 
these malformations are not quite so common as an investigation of this 
kind seems to indicate. Clinically, a very important thing is the above- 
mentioned phenomenon that supernumerary ureters occasionally end 
ectopically in the urethra or vagina. This should always be taken into 
consideration in every case of continuous incontinence of urine. 

From the point of view of therapy, it is very important to know that 
if an operation is to be undertaken, heminephrectomy can be carried 
out if the changes are localised in one kidney pelvis. In this way mucl 
serviceable kidney parenchyma may be saved which is not the cas 
when complete nephrectomy is carried out. In tuberculosis, a warning 
should be given against heminephrectomy if the other kidney is sound 
Should it too be affected, it is nevertheless a great gain if kidney paren 
chyma can be saved by a heminephrectomy. In cases of malignant tu 
mour, one should beware of heminephrectomy and, in its stead, th 
whcle kidney should be entirely removed. 
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It is absolutely nec- 
sssary for the roent- 
renologist and for every 
loctor who carries out 
urography always to 
ake into consideration 
he possibility of the 
luplication of a kidney 
elvis. In divided kid- 
ley pelvis, the caudal 
art may present exact- 
y the same appearance 
s an undivided pelvis. 
One must always accu- 
rately demarcate the 
kidney and calculate if 
the pelvis obtained filled 
by contrast is large 
enough to serve the 
whole kidney. In dis- 
eases in a divided kid- 
ney pelvis, the separa- 
ted parts may be raised 
quite above the corres- 
ponding part of the 
kidney. One must not 
therefore conclude that 
a urograph is normal 
because the configura- 
tion of the pelvis on 
both sides is normal. Fig. 5. 
One must also be able 
to exclude the possibility that one of the kidney pelves is doubled. 


Ur. k. 1431/36. 43-year-old man with abdominal pains on the left side. Urograph on 
admittance considered normal. The existence of an upper kidney pelvis on the left side 
vith very tardive separation was overlooked, In a new examination, however, this was 
learly shown. The ureter to the upper kidney pelvis could be gradually followed down to 
he bladder and was seen to be slightly dilated (fig. 5). The case illustrates the importance 
f always considering the possibility of the existence of a double kidney pelvis. 


Ur. k, 2031/39. 29-year-old man, who earlier had a renal calculus on the left side and 
ow again was suffering from pains in the region of the left kidney. Roentgen examination 
howed double kidney pelves and ureters on the right side. On the other hand, on the left 
de there was only a small kidney pelvis within the upper part of the left kidney. On a 
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level with L: 4 there was observed a stone as large as a pea, situated near the ureter from 
I 

the upper kidney pelvis (fig. 6). Here there was a stone in the ureter leading to the lower 

kidney pelvis causing complete stasis. 


Ur. k. 2226/40. In this case urography shows double, normally functioning kidney 
grappy } 
pelvis ureters on the right side. On the left side, however, there was only a small kidney 
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elvis situated within the upper 
vart of the left kidney. The lower 
vart of the left kidney was en- 
arged and the ureter to the upper 
cidney pelvis was medially com- 
yressed on a level with the middle 
f the kidney. On a suspicion of 
umour, this patient was operated 
m and it was found that the 
ower kidney pelvis had been trans- 
ormed into a large pyonephrosis 
ac (fig. 7). 


Uro. urk. 247/44. 35-year-old 
woman with recurring attacks of 
ryelitis during a period of 10 years. 
Roentgen examination showed a 
long right kidney with a large 
coralline stone filling the upper 
kidney pelvis. The corresponding 
part of the kidney showed no con- 
trasting secretion, while the lower 
kidney pelvis on the right side 
showed normal contrast filling like 
the left kidney’s single pelvis. 
Partial resection of the kidney 
was performed in this case and the 


lower half of the kidney retained. 
In the check roentgen one year 
later the remaining part of the 
right kidney was functioning nor- 
mally (fig. 8). 


Uro. d. 166/46. Pyel. t. 47/46. 
16-year-old boy with pain on urin- 
ating for a period of two months. 
Roentgen examination showed on 
the right side normal contrast filling of 2 kidney pelves each with its ureter. On the 
left side there was only the contrast filling of a little kidney pelvis in the kidney’s 
upper part. This pelvis and its ureter showed no changes. The urine contained tu- 
berculosis bacilli and retrograde pyelography through the ureter to the lower pelvis 
showed that this had been transformed into several lump-shaped sacs with definite 
signs of ulceration partly on the sacs and partly on the ureter (fig. 9). The whole 
kidney was removed by operation and showed complete agreement with the roentgen 
findings. 
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Fig. 9. 


SUMMARY 


The author has gone through all the urographs carried out at the Roentgen Diagnostic 
Department of the Sahlgrenska Hospital during the 5-year period 1942—46 in connection 
with the occurrence of double formation of the kidney pelves and ureters. Of the 4,774 
cases investigated, 201 or 4.2 % showed double formation of the kidney pelvis and 138 
or 2.8 % showed also double formation of the ureter. Unilateral cases were 4 times as 
frequent as bilateral cases. Complete division of the ureters right down to the bladder 
was more frequently found than incomplete division. Of the 201 cases, 103 were men and 
98 women. The author also gives a report on the text-books, embryology and the clinical 
significance of these malformation. 


ZUSAMMENFASSUNG 


Verf. hat simtliche Urographien, die in dem Jahrfiinft 1942—46 in der réntgendia- 
gnostischen Abteilung I des Sahigrenschen Krankenhauses in Pflege waren, auf das Vor 
kommen von Doppelbildungen der Nierenbecken und Ureteren hin durchgesehen. Von 
4,774 untersuchten Fillen hatten 201 (4.2 %) Nierenbeckendoppelbildungen und 138 
(2.3 %) auch Ureterdoppelbildungen. Einseitiges Vorliegen kam 4-mal so haufig vor wie 
doppelseitiges. Vollstaéndige Spaltung des Ureters bis zur Blase hinab kam im Materia! 
haufiger vor als unvollstandige. Von den 201 Fallen waren 103 Manner und 98 Frauen 
Verf. berichtet auch iiber das Schrifttum, die Embryologie und die klinische Bedeutung 
dieser Missbildungen. 


RESUME 


L’auteur a revu toutes les urographies faites au Service de Roentgendiagnostic I d 
Hopital Sahlgrenska pendant la période de 5 années, de 1942 4 1946, du point de vue de 
la fréquence du dédoublement des bassinets rénaux et des uretéres. Sur 4,774 cas exa 
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ninés, 201, soit 4.2 % présentaient une duplicité du bassinet, et 138, soit 2.8 % également 
ine duplicité de l’uretére. La malformation était 4 fois plus souvent unilatérale que bila- 
érale. Un dédoublement complet de l’uretére jusque tout en bas 4 l’abouchement vésical 
tait plus fréquent, dans ce matériel, qu'un dédoublement incomplet. De ces 201 cas, 
03 concernaient des hommes et 98 des femmes. L’auteur passe aussi en revue la littérature 
u sujet, ’embryologie et la signification clinique de ces malformations. 
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SCHULLER-CHRISTIAN’S DISEASE! 


2 Cases in Adults 


by 


Ake H. Mellbye 


After ScHULierR had described in 1915 two patients whose symptoms 
were defects in the skull, exophthalmus and dyspituitarism, CHRISTIAN 
drew attention to an analogous case in 1919, which showed clearly the 
clinical syndrome »defects in membraneous bones, exophthalmus and 
diabetes insipidus». A similar case had already been observed by HAanpD 
in 1893, but he had described it as »polyuria and tuberculosis». 

In 1928 RowLanpD collected 14 cases, of which two were from among 
his own patients, and he maintained that the disease belonged, like 
Niemann-Pick’s and Gaucher’s disease, to the lipoidoses, and that an 
accumulation of cholesterin occurred in reticulum cells and histiocytes, 
with the formation of foam-cells. The clinical symptoms were now ex- 
plained on the basis of the pathological-anatomical discoveries, and defects 
in the skull, exophthalmus and diabetes insipidus could be explained 
by granulomatous lipoidal deposits. In the case of one of his patients, on 
whom a post-mortem was carried out, xanthomatous changes in brain, 
lungs, pleura, lymph nodes and spleen were also found. SosMAN (1932) 
pointed out that the symptoms vary according to the localisation and 
that none of the points of the triad is essential, and he maintained that 

patient who has one of the symptoms formerly described should be 
suspected of suffering from Schiiller-Christian’s disease. 

RowLanD, Pick and others were of the opinion that hypercholesterin- 
emia is the primary in the pathogenesis, while secondarily the cho- 
esterin is absorbed in the reticulum cells, producing the characteristic 
oam-cells. CEELEN, on the other hand, regarded the formation of granu- 
oma as primary, as he and numerous other pathologists (LETTERER, 
[EINE, GERSTEL) discovered that a granuloma which was free from 


1 Submitted for publication, July 14, 1948. 
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lipoides occurred first. THANNHAUSER & MAGENDANTz (1938) put forward 
as their most important argument against Row Lanp’s theory of the 
pathogenesis that the cholesterin values in the blood in the case of 
Schiiller-Christian’s disease are normal, or high normal. They made a 
distinction between two quite different forms of xanthomatosis, viz. (1) a 
hyper-cholesteraemic type of essential xanthomatosis, as distinct from 
(2) the normo-cholesteraemic type of essential xanthomatosis. To the 
first type belongs the hereditary complaint which has been described 
here in Norway by Harsirz and Cart MULLER with xanthomata plana 
et tuberosa, deposits in the tendons and in the intima of the vessels. To 
the latter type belongs Schiiller-Christian’s disease. They further main- 
tained (against RowLaNnpb’s theory) that the hyper-cholesteraemic and 
the normo-cholesteraemic type give the same histological picture. They 
asserted that the disturbance in the cholesterin-metabolism is localised 
to the reticulo-endothelial cells, 7. e. a local cellular metabolism disturb- 
ance, As has been maintained more recently, there must. be an inter- 
cellular disturbance of the enzymes which is related to the cholesterin- 
metabolism (THANNHAUSER & Scumipt), Probably every cell which is 
growing is capable of synthesising cholesterol, but this property seems to 
be more pronounced with the reticulum cells, where the functional capac- 
ity of the embryonal cells to form lipoides has been preserved. In addi- 
tion THANNHAUSER & MAGENDANTZ made the comparison with Nie- 
mann-Pick’s disease, in which the phospholipoids are normal or sub- 
normal in blood, and with Gaucher’s disease where one only finds traces 
of cerebrosides in the blood, as normally. RowLanp’s conception of the 
pathogenesis must now be regarded as untenable. 

In 1940 Orant & EHRLICH, and at the same time Jarre .& Licu- 
TENSTEIN, described a condition which the latter called eosinophil gra- 
nuloma and is characterised by isolated or multiple granuloma in the 
bone system, preferably in the case of children and young adults. Two 
similar cases were described in 1938 by ScHAIRER as »Osteomyelitis mit 
eosinofiler Reaktion». The complaint was regarded by Jarre & Licu 
TENSTEIN as a disease sui generis, and this opinion has been shared by 
many writers. But more especially in Scandinavian quarters it has been 
maintained that the disease is merely a phase, from the histological point 
of view of Schiiller-Christian’s disease (AHLSTROM & WELIN; ENGELBRETE 
Hom, Terum & CHRISTENSEN). The transition from one disease to th: 
other has been described by these writers, and likewise quite independently 
by American writers (GREEN & FarBeER). WEINSTEIN et al. have de 
scribed a case with clinical symptoms as with Schiiller-Christian’s disease 
viz. foci in the skull, os ilium, columna and lungs, but with the histo 
logical appearance of eosinophil granuloma. WALLGREN maintains tha 
infectious reticulo-endoteliosis, Letterer-Siwe’s disease and Schiiller 
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‘hristian’s disease must be regarded as varying types of the same 
isease. 

The ethiology is unknown. The disease is not familiar. Jones found 
chiiller-Christian’s disease only in one of a pair of single-egg twins. The 
ossibility of a virus has been suggested (JAFFE & LICHTENSTEIN). 
‘he histological appearance reminds one to a certain extent of the pro- 
ferative irritation produced by certain virus. It is also possible that 
thiologically different complaints can have the same appearance histo- 
gically and clinically. 

Schiiller-Christian’s disease is of rare occurrence. So far, only three 
ases have been recorded in Norway (FRimaNN-Dant & ForRSBERG; 
‘ORGERSEN; DENSTAD) and one case of eosinophil granuloma. Its inci- 
ence among males is twice that among females, and though it can occur 

ut any age, it is very rarely found in adults. It is commonest among 
hildren before they reach their teens. ATKINSON found that out of 103 
ases recorded, 77 were aged 2—8 years, while 16 were under 2 years old. 


The following two cases found in adults may therefore be of some 
interest: 


Case 1. A.B. 47-year-old man, born 8 June 1900. Father alive and in good health. 
Mother died at age of 70 from cerebral haemorrhage. The patient is the third of 8 children 
of whom two died at birth from unknown causes, one of these being older and the other 
younger than the patient. The others are in good health. Both parents, and brothers 
and sisters are small of stature. The father is the same size as the patient, while his 
brothers are about half a head taller. 
As a child he is reported to have had rickets. Otherwise he was normally healthy 
as a child, and underwent the usual elementary school training. He was rejected for 
military services, on what grounds is not known. 
When he was approximately 25 years old, i.e. round about 1925, he noticed that 
he got a swelling round the right ear, which gradually increased in the course of the next 
3 or 4 years, and spread backwards and upwards towards the crown of the head. There 
has been no growth of the swelling for many years. There has only been very slight ten- 
derness. At about the same time the right eye became somewhat sunken; there has 
since been no change. He has been a little hard of hearing for 1O—15 years. There has 
never been any discharge from the ears. 
The patient has altogether not felt ill, but has all the time carried out his full-time 
job as a farm worker and forestry worker. The reason he went to see a doctor a few weeks 
hefore he was hospitalised was that he came to be fitted with spectacles for reading. He 
was then referred to the roentgen department for an examination of the skull and then 
'ecame an in-patient in the medical ward rending further examination. His natural 
fanctions are in order. 
State as at 8th Dec. ’47. The patient is small of stature. Height 1.55 metres (5 feet 
‘/, inches). Powerful build. Fresh appearance. Pulse 68, regular. No fever. Blood pres- 
ire 115/85. 

Pupils equal, react to light. No oedema or exanthema. 

Head: On the right side round the ear there is a pouch-like swelling about the size 
f the palm of the hand. As a result the shell of the ear is deprived of its usual fastening, 
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Fig. 1. Fig. 2. 
Fig. 1. Pouch-like swelling in region of right temple. Right ear is set lower than the left. 


Photo Dr. NoRMANN. 
Fig. 2. At rear edge of the swelling a dent in the skull. Photo Dr. Normann. 


so that the ear is clearly set lower than on the other side, and the passage of the ear 
points downwards and outwards (fig. 1 & 2). The swelling is of a soft consistency with 
a few fibrous features. Its actual limits are not very clearly defined. There is some ten- 
derness. On probing deeply one can feel a few sharp-edged defects about the size of the 
top of a finger in the cranium in the region of the temple on the same side and just above 
the os zygomaticum. At the rear edge of the swelling can be seen a dent or cavity in the 
cranium (fig. 2) and here on probing we can feel a sharp-edged defect which would admit 
three fingers. Slight enophthalmus on the right side. 

Thorax: Deep. Harrison’s groove on the left side. 

Pulm.-cor: nil. Liver: Dull sound 6c.—2 fingers’ width under the costal arch. The 
edge can be felt two fingers’ width under the costal arch. The spleen is not palpable. 
Abdomen: no other symptoms. Lower extremities: genua valga. Pronounced flat-foot on 
both sides. Genit. ext.: normal development. Normal growth of hair. Normal reflexes. 
Neurological status: nothing out of the ordinary. Urine: acid, specific gravity 1,024, 
Alb. —, KOH —, Blood —, Sugar—. Diuresis during period of observation 800 
1,150 grammes per day. 8. R. 15 mm. Pirquet—. Meinecke Kl. II1—. Hb. 114 %. 
R. B. C. 5.62 million, W. B. C. 8,000—6,400—5,400. Differential count: nothing to 
record. Sternal punction: nothing to record. Ca in the blood 9.9 millegm. %. P in tl 
blood 2.9 millegm. %. Phosphatasis: 1.1 units (basic Bopansky). Total cholesterc! 
determined according to Liebermann-Burchard’s reaction in photo-electric colorimet« 
(Magister J. Béx): 335 millegm. %. Spinal punction 8/3 cells. Pandy +. Helle 
1/10 + 1/20 —. Glob. 1/1 —. 

Examination of the ear (0. JORGENSEN): 


Right ear: Shell of the ear without the usual fastening to the skull, and consequent! 
easy to move up and down. The auditory passage pronouncedly oblique and liable t 
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Fig. 


Fig. 5. Fig. 6. Fig. 7. 
Irregular sharply defined defects in the skull. Enlarged sella turcica. Shadow 
thrown by soft tissue in temporal-parietal region. Photo Dr. SeGaustap. 
Blurring of bone structure corresponding to ala magna ossis sphen. dext. 
Irregular destruction of tabula ext. backwards on the right side. Photo Dr. 
SEGALSTAD. 

Veiling of left sinus maxillaris and destruction towards cavity of the nose. 
Photo Dr. SeGatstap. 

Destruction at forward edge of corpus vert. Thy. Photo Dr. Secaustap. 
The inner edge of corticalis forms a fine wavy line. Photo Dr. Secatstap. 


lapse. The ear-drum has the usual appearance. Whisper can be heard at a distance 
metres. 
Left ear: Normal ear-drum and normal auditory passage. Whisper can be heard up 
10 em. Rhin. ant.: nil. There is reduced hearing in the left ear, with normal ear-drum, 
and there is probably a weakness of the inner ear. 
Eye test (S. Wrsore): Normal strength of vision o. u. The patient’s designation 
of the fields of vision is uncertain. Ophthalmoscopy: nothing to record. 
Roentgen examination: 
Caput: In the rear cranial cavity on the right-hand side can be seen a slightly irreg- 
ur but sharply defined defect which measures 6'/2 x 4m. A similar but smaller defect 
ce 1 be seen in the region of the temples on the right-hand side. It measures approx. 


20—480088. Acta Radiologica. Vol. XXX. 
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2'/2 cm. in diameter. In the parietal region on the same side there is a similar defect 
about the size of a bean, which is however not so prominent. Moreover on the right side 
the theca cranii is thin for a space of approx. 10 cm. and a sharply defined and somewhat 
irregular destruction of the tabula ext. is visible. There is in addition an obliteration of 
the normal bone structure on the right side corresponding to the ala magna ossis sphe- 
noid. and foramina ovale et spinosum do not appear (destruction). 

The sella turcica is considerably extended in every direction. Depth 2.1 cm., length 
2.2 cm. It is well defined. The dorsum is somewhat calcareo-trophic, but proc. clin. post. 
et ant. are clearly visible (fig. 3 and 4). 

Orbita: On the right side the upper and lateral limits of the foramen opticum 
are obliterated, and the normal bone structure at the base of the orbita is missing in 
its upper half. The sphenoid. strut is not visible. 

Sinus: On the left side there is a veiling of the sinus maxillaris downwards and 
laterally, and a break in the lower portion of the medial wall in to the nasal cavity is 
visible (fig. 5). 

Columna: At the forward edge of the corp. vertebrae Th, can be seen a defect which 
measures | X 1'/2 x 1*/2 em. It is irregular, but sharply defined. Normal height of the 
corpus. The surface of the vertebra has been preserved undamaged (fig. 6). 

Upper extremities: Both radii are curved with increased convexity radially. The 
ulnae are somewhat curved with convexity ulnarily. Corticalis is inspissated on the 

concave side. 

Lower extremities: Some increased out 
wardly convex curving of both femurs, 
and slight outwardly concave curving of 
the fibulae. 

Right fibula: In the distal half of the 
diaphyse the corticalis is irregularly arroded 
from within, so that the inside edge of th: 
corticalis forms a fine wavy line (fig. 7). 

A roentgen examination of the bone 
system in general, as well as the lung 
shows nothing abnormal. 

Urography: Double pelvis of the kid 
ney on the left-hand side, but ctherwis 
negative results. 

Biopsy of the tumor in the right pa 
rietal-region showed a greyish-yellow tissu 
of homogeneous appearance and of tl! 
consistency of firm jelly. Histological ex 
amination (L. KrEyYBERG): The microscop 
reveals a fibrous connective tissue, fair! 
rich in cells, with abundant developme: 
of collagenous fibres. Between the colle 
genous fibres one finds an irregular pat 
of fairly big irregular oval cells, with 
peculiar finely-fibred cytoplasm, where t! 
fibres run partly parallel and partly cros 
giving the mass of cytoplasm a sort 

Fig. 8. Biopsy from case 1. Magnified »curly» appearance. The fibres react strong! 

300 times. Photo Dr. Segaustap. to aniline blue. The cytoplasm nowhe 
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is the appearance of »foam». It gives no lipoid reactions. No eosinophili, no further 
ucocyte infiltration. 

Diagnosis: Histiocytary granuloma. 

P.S. I would assume that the picture is compatible with a Hand-Schiiller-Christian’s 
sease in the stage of healing. It is reminiscent of Gaucher’s disease. Not least is the simil- 
ity of the cytoplasm in the large histiocytary cells with the »Cigarette-paper» which is 
scribed in literature. 

Determination of total cholesterol in the excised tissue (Magister J. B6r). Method: 
<traction with ether and determination according to Liebermann-Burchard’s reaction 

a photo-electric colorimeter: 

Total cholesterol in moist tissue: 127 millegm.% i.e: 1.1 % of the drv matter. Dry 
itter 9.04 %,. 

During his hospitalisation the patient’s skull had roentgen treatment 900 r. At a 
eck-up on Ist March 1948 the swelling around the right ear appeared to have decreased 
mewhat in size. The roentgen examination of the skull revealed no changes. The total 
olesterol in serum 300 millegm. %. 


To sum up: A 47 year old man, who is otherwise in good health has 

r 20 years had a soft swelling round his right ear. Radiologic ‘al exam- 

nation reveals defects in the cranium, in the right orbita, in the os 

pe sin., and enlargement of the sella turcica. In addition there is 

also destruction in the corp. vertebrae Th, and in the right fibula. Chole- 

sterol in serum was found to be slightly raised. Histological examination 
of the tumor shows a histiocytary granuloma. 

The radiological examination already supplies the diagnosis. We have 
here defect in the cranium, destruction of the orbita and enlarged sella. 
This agrees with Schiiller’s and Christian’s description of »map-like 
skully, exophthalmy and diabetes insipidus. The sharp-edged and some- 
what irregular defects of the cranium, which look rather like trepanning 
defects, are typical. Even though the patient does not clinically show the 
two last-mentioned symptoms, the localisation is the same. There are, 
however, many recorded instances of hypophysic disturbances without 
any enlargement of the sella. 

A defect in a cor pus vertebrae is also fairly frequent. Sundelius found, 

t of 63 cases, 9 cases with destructions in the vertebrae. Similar defects 
the corticalis of the long bones, as we have here, have been described 
y Lanporr. He has also described deformities of flexion in the extrem- 
's. In this case we may ascribe the deformities to the rickets he had 
merly suffered. His somewhat stunted growth can hardly be put 
wn to a disturbance of the hypophysis during adolescence, as most of 

: other members of the family are small of stature. 

On the basis of differential diagnosis this might be a case of polyostotic 

‘ous dysplasia. But this is usually unilateral and is more commonly 

alised to the long bones of the lower extremities, the skull, ribs, pelvis 

1 phalanges. It may be accompanied by pigmentation of the skin, 
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endocrinal disturbances such as pubertas praecox in the case of girls, 
and hyperthyroidism (Albright’s syndrome). The complaint is regarded 
as a congenital anomaly of development. 

Ostitis fibrosa generalisata is hardly as wide-spread with as serious 
defects as is the case here. That Ca and P are normal makes a hyper- 
parathyroidism improbable, though not impossible. 

Osteoporosis circumscripta cranit (SCHULLER) may have a certain 
similarity with the skull defects in this case. The condition might be 
regarded as an early stage of Paget’s disease, and corresponds to th: 
demineralisation before the sclerotic stage. In this disease one usually 
has the typical changes of Paget’s disease in other bones. Radiologically 
there is more of a demineralisation than an actual loss of substance as 
here. 

Gaucher's disease has hardly such wide-spread bone changes. More 
over the enlargement of the spleen and blood transformations ar 
lacking. 

Cholesterol in serum is in this case 300—335 millegm. %%. How high 
one can reckon the above normal limit for cholesterol in serum is variously 
specified according to the method used. Usually a figure round 200 mil- 
legm. °% is given as a normal value, though frequently within considerable 
limits (109—428 millegm. °%). KorNERU p, who examined a group of 58 
normal people, regards 250—300 millegm. % as very slightly, or hardly 
at all, above normal, while over 300 millegm. % is regarded as definitely 
pathological. The ‘figure we have for our patient is, according to this, at 
about the upper limit of the normal, and agrees with THANNHAUSER & 
MAGENDANTZz’s conception of the disease as a »xanthomatosis of the 
normocholesteraemic type». 

The incidence of cholesterol in the extracted tissue was in this case 
0.127 % for the moist tissue. Cholesterol is a normal ingredient of all cells 
and tissue-fluids in the body. Normally the content is greatest in the 
suprarenal gland and the brain. In the case of a rabbit the content 
given as 0.38 % in the spleen, 0.285 °% in the liver and 0.064 % in th 
muscles. In the case of human beings Best & Tay.or put the figur 
at 0.36 % in the spleen and 0.24 % in the liver. It may be assumed th: 
the figures for our patient are as within the normal limits. This agre 
also with the histological picture with the lack of lipoid-macrophag: 

The second case has very kindly been reported to me by Dr. J. Ma 
CUSSEN. 


Case 2. H.8. 21 years old, male, born 11th Jan. 1920. Admitted to Sydvaran 
hospital 28th Jan. ‘41. Extracts from hospital diary: Patient was in good health wm 
the summer of 1936. He had then felt unwell for some time, and complained of headach: s. 
He was sent to Vadsé hospital on 11th Aug. 1936, as suffering from meningitis. 
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State of patient as at 11th Aug. ’36. TL2 patient is not perfectly coherent. He is lying 
vith his knees pulled up and is moaning. 

Pupils equal, and react to light and adjustment. Temperature 37° centigrade (98.6° 
‘ahr). Pulse 76. Heart, lungs, abdomen: nil. Urine: clear, Alb. —, Sugar —. Patellar 
eflexes: lively. There is some stiffness of the neck. Kernig’s symptom +. 

Spinal fluid: clear and colourless, Pandy slightly +-, 2/3 cells. The symptoms dis- 
ppeared in the course of a few days. The patient continued to be free from fever. Pir- 
uet +. 

27th Aug. ’36: Roentgen examination of lungs showed some enlargement of left 
ilum. Pulmonary area clear. 29th Sp. 36: SR 15 mm. 

The patient was transferred to the sanatorium in Vadsé, where he stayed until 22nd 
‘uly ’37, with adenitis of the hilum diagnosed. SR on being discharged 2 mm. 

The patient was then in good health until January 
941. He then consulted Dr. Patmstrém, as he had 
oticed for about two months a sub-cutaneous lump 
below the right crista ilii. It grew rapidly and in the 
beginning of January it ulcerated. The examination on 
7th Jan. °41 revealed a tumor below the right crista ilii, 
bout 24/2 x 3cm. It bulged approximately */2 — 1 cm. 

above the level of the skin. It is surrounded by an area 
of dark red, whereas the rest of the tumor is a paler red, 
with a layer of gristle in the middle. The tumor goes 
down into the sub-cutaneous, but does not infiltrate 
into the underlying bone. Its consistency is firmly 
elastic. 

The tumor was regarded as a sarcoma, and was 
therefore excised well into the sound tissue. 

The patient was admitted next day to Sydvaranger 
hospital. A general examination revealed a man of 
healthy appearance who seemed to be in normal health. 

Blood pressure 150/70. Heart, lungs, abdomen: nil. SR 
5 mm. Hb 94 %. 

Histological examination. (R. Eker): Through the 
microscope the tumor can be seen partly covered by Fig. 9. From the tumor 
well-defined many-layered epithelium, which gives place case 2. Abundant foam-cells. 
to the base of an ulcer. The tissue of the tumor consists Magnified 300 times. 
mostly of fairly large eosinophilous or pale, slightly 

granulated cells lying close together. The cells are ar- 
ranged in solid strands, partly reminiscent of alveolears, 
but without any arrangement of the glands. The tissue is intersected by strands of 
connective tissue of varying thickness. The nuclei are bladder-shaped, somewhat varying 
in size and in chromatin contents, but without any serious atypia. There are few 
uitoses. There are no traces of cells of Touton’s type. The stroma is fairly vascular, 
and lymphocytes and plasma cells occur in moderate abundance in its vicinity. The 
cells are very similar to the lipoid-macrophages. The contents react to lipoid colour- 
ig with Sudan III. The picture can be regarded as conforming to the Hand-Schiiller- 
Christian’s disease. 


Photo Dr. SEGALSTAD. 


Diagnosis: Lipohistiocytoma. 

22nd Febr. °41. Cholesterol in the blood (Magister J. Bér) 212 millegm. %. 
Roentgen examination: 

Cranium: There are slightly irregular but clearly defined light patches in the top of 
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the skull, some as large as a half-penny. In the mandible there are two light patches 
anteriorly about the size of beans. Bone structure otherwise: nil. Lungs: nil. 

The pictures unfortunately disappeared during the war. 

The sore healed during his stay in hospital. He was discharged on 22nd Feb. ’41, 
and refused any further examination or treatment. It has not been possible to contact 
the patient since, but it is known that he was alive as at 7th April ’48. 


To sum up: A 21-year-old man who five years previously has had an 
adenitis of the hilum and meningeal symptoms, but has otherwise been 
in good health, has for two months had a tumor under the right crista 
ilii. It becomes ulcerous and is assumed to be a sarcoma macroscopic- 
ally. The histological diagnosis is Lipohistiocytoma. Map-like defects 
in the skull and defects in the mandible are found. 

When one compares what the roentgen examination reveals with the 
histological picture, there cannot in this case be any doubt about the diag- 
nosis. It was thought at the clinical examination that the patient had a 
malignant tumor. According to the description the tumor might resemble 
the tumor stage of the mycosis fungoides, and it is possible that a number 
of cases, which has been described with this diagnosis might be Schiiller- 
Christian’s disease. With a histological examination there has often been 
difficulties of differential diagnosis between a malignant tumor and 
Schiiller-Christian’s disease. This is especially true of the early stages 
where the picture may resemble a reticulo-sarcoma. In this case the pic- 
ture is characteristic of Schiiller-Christian’s disease. 

ENGELBRETH Hotm, Tettum & CHRISTENSEN have differentiated 
histologically between four stages of Schiiller-Christian’s disease. 1. The 
hyper-plastic proliferative phase with diffuse reticulohistiocytary prolif- 
eration, often involving eosinophilia. 2. The granuloma phase with 
granulomatous tissue with freshly formed capillaries and collagenous 
fibriles, eosinophile cells, macrophages with incipient lipoid- phagocy ytosis 
and giant cells of Touton’s s type. 3. The xanthoma phase. 4. The fibrous 
phase with the process of healing. 

According to this division case 2 corresponds most approximately 
to the 3rd phase, while case 1 corresponds to the 4th phase. 

The prognosis is different in as much as we see the disease both in 
its protracted course, even with a spontaneous retrogression of the 
disease, and also in its accelerated form with fatal results. The actual 
time when the disease occurs seems to be of great importance, as in- 
creased age seems to give increased resistance. Our case no. 1 seems 
especially to confirm this. The localisation of the disease is of im- 
portance in the prognosis, but even the localisation is to some extent 
dependent on age, as we find in small children proliferation of reticulum 
cells in the thymus, spleen, liver and marrow with haemorrhagic diathesis 
and progressive anaemia (Letterer-Siwe’s disease), while in adolescents 
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and adults one finds more localised granuloma in the bone-system. 
SuNDELIUs found that the mortality rate was '/;, and of these the 
majority were children under five years age. 

Roentgen treatment is the only treatment which seems to have any 
effect, but it can of course only be a symptomatic treatment. Cases have 
been described where the defects in the skull have filled themselves up 
after roentgen treatment. Our case no. 1 has only been under observation 
for a bare 3 months, and the chances of the bone defects being filled are 
probably rather less at his age. 


SUMMARY 


After a short review of Schiiller-Christian’s disease, two cases in adults are reported. 
In the first case the disease appeared more than 20 years ago and he has still no subjec- 
tive symptoms. In the other one the disease appeared 7 years ago. It is pointed out that 
increasing age gives increasing resistance to the disease. 


ZUSAMMENFASSUNG 


Nach einer kurzen Ubersicht iiber Schiiller-Christians Krankheit wird iiber zwei 
Falle bei Erwachsenen berichtet. Im ersten Falle erschien die Krankheit vor mehr als 20 
Jahren und der Patient hat fortwihrend keine subjektiven Symptome. Der andere 
erkrankte vor 7 Jahren. Es wird behauptet, dass zunehmendes Alter zunehmenden 
Widerstand gegen die Krankheit gibt. 


RESUME 


Aprés un court exposé de la maladie de Schiiller-Christian, l’auteur en rapporte deux 
cas chez des personnes adultes. Dans le premier cas la personne contractait la maladie 
il y a plus de 20 ans et elle n’a pas encore de symptomes subjectifs. L’autre personne 
tombait malade il y a 7 ans. L’auteur fait valoir que la résistance 4 la maladie augmente 
avec lage. 
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ROM THE RADIOPHYSICAL INSTITUTE OF KING GUSTAF V's JUBILEE CLINIC, STOCKHOLM, 
SWEDEN (CHIEF: PROF. R. SIEVERT) 


A METHOD FOR THE DETERMINATION OF THE 
RADIATION DOSE PRODUCED BY ARTIFICIAL 
RADIOACTIVE SUBSTANCES IN TISSUE’ 
by 


T. Wahlberg 


Since artificial radioactive substances are used more and more exten- 
sively in medical radiology and in experimental physiology, the need 
for a suitable determination of the radiation dose for such purposes has 
become increasingly topical. 

At present the activity of an artificial radioactive substance is usually 
given in millicuries (me.) which unit is defined as the quantity of the sub- 
stance in which as many atoms are decomposed per time unit as in that 
quantity of radon in equilibrium with one milligram of radium. Conse- 
quently, the radiation dose measurement is often expressed in mc. hours 
per 

It appears however desirable that the radiation dose should be ex- 
pressed in such a unit that can easily be compared with the r unit gener- 
ally used in radiology. In its original form, according to the definition 
determined at the International Radiological Congress in Stockholm in 
1928? the r unit could only be used in the measurement of roentgen 
radiation and, strictly speaking, only for roentgen radiation of defined 
direction. 

At the International Radiological Congress in Chicago in 1937 it 
was recommended that the definition should be changed to allow the 
unit to be used in addition for radiation of undefined direction and also 
for y radiation. 

Among other units suggested as generally serviceable in radiation 

1 Submitted for publication, June 17, 1948. 

* »The international unit for roentgen radiation shall consist of that quantity of 
re tiation which, when the secondary electrons are fully utilized and the wall effect of the 
ic ization chamber is avoided, produces in one cubic centimetre of atmospheric air at 


© “and 760 mm of mercury pressure such a degree of conductivity that one electrostatic 
ur it of charge is measured at saturation current.» 
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dose determination are the »grammeroentgen per gramme» or »equivalen 
roentgen» (e.r.) defined as the energy absorbed per gramme of air irra 
diated with a radiation quantity of one r (1). 

As regards # radiation, MARINELLI and others (2), on the basis o 
the energy necessary for the formation of one ion pair (32.2 eV) give 
the following expression for the relation between the units e. r. and mc 
in which V; expresses the mean energy of the # particle in eV. 


mo/g = 7.1-10-" Va, e.rjeec. ....... (1 


In the following a method is described for the determination of th 
radiation dose and radiation »activity» by means of ionization measure 
ment for such cases in which the radioactive substance is distributed 
the body. The method allows testing of the above expression (1) by 
direct measurements. 

The radioactive substance is assumed to be distributed in a body i 
such a way that the quantity of radioactive substance per unit of th: 
mass is equal throughout. The body is assumed to be of uniform chemica! 
composition. 

The radiation dose at a point within the body is defined by the ioniza- 
tion in an air-filled cavity around the point. If changes in the radiation 
conditions, dependent on the presence of air, are disregarded and if the 
distance between the cavity and the external limiting surfaces of the 
body are large in relation to the range of the radiation in the body, 
both the radiation intensity and the quality of the radiation within the 
cavity must be the same as elsewhere within the body. The ionization, 
measured in electrostatic units per cm* in a quantity of air at 0° C and 
760 mm mercury pressure is chosen as a unit for the radiation dos: 
This unit, which is essentially the same as the radiation dose unit recom 
mended the Chicago Congress, if this definition is extended so that the 
unit includes all ionizing radiation, is termed »r» in the following. 

The »radiation activity» of a radioactive substance is defined by means 
of the product of the radiation dose per second in a water solution of 
the substance and the volume of the solution. 

When we know the »radiation activity» J of a radioactive substance: 
and an experimentally determined factor K, comprising the relati 
between the radiation dose when the substance is distributed in a certa 
body and the radiation dose when it is dissolved in water, and the volun 
of the body V, the dose rate D within the body is calculated from: 


When determining the »radiation activity» the time for the deté 
mination must, of course, usually be stated. In addition, when calculatin 


J 
D=<-K 
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the dose, allowance must be made for the decrease in the activity due to 
radioactive decomposition and for the changes in the activity caused by 
yhysiological processes, etc. 

The intensity of the radiation in a space between two bodies whose 
imiting surfaces towards the space are plane and which are parallel to 
ach other — if the bodies are of similar composition and if only one body 
ontains a radioactive substance — must for reasons of symmetry be 
ialf of that present within this body. The quality of the radiation in the 
pace must be the same as within the body containing the radioactive 
ubstance. 

The method of measurement described in the following is based on 
hese facts. Since, however, it is assumed in the foregoing that the limit- 
ig areas of both bodies towards the space are very extensive, a certain 
orrection rust be made in calculating the ionization. 

The radioactive solution to be investigated is placed in a cylindrical 
essel and forms the lower electrode of the measuring chamber. The upper 
lectrode consists of a cylindrical vessel, whose axis coincides with that 
f the lower electrode and which can be filled with fluid. Its horizontally 
placed base consists of a thin silk membrane coated with graphite. In 
order to obtain a homogeneous electrical field between the electrodes, 
the upper one is provided with a protective circular electrode lying in 
the plane of the silk membrane. 

The upper electrode is isolated ee 
from the other parts of the ap- 
paratus by means of amber and 
electrically screened from the 
surroundings. The apparatus is 
enclosed in an airtight container 
in order to allow of measure- 
ments at varying pressures. The —— 
distance between the electrodes 


is determined with the help of -—— 
measuring piece and a micro- 
meter screw by means of which 
ie lower electrode can be raised L__. J 
nd lowered. The measurement 
' ionization takes place with the 
id of a single string electro- 
eter and a compensation ar- 
ingement (3). The error in an 
dividual measurement is usu- 
ly calculated to lie between 
and 3 per cent. Fig. 1. 


To BATTERY 


j 
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The aforementioned correction for the limited extent of the surfaces 
of the electrodes can be calculated as follows, assuming, however, that 
the correction for the upper electrode which does not contain a radio- 
active substance can be disregarded. 


Fig. 2. 


The intensity at a point P on the axis of the electrode I, from 
a layer of the radioactive solution with a thickness of AS (4S — 0) 
and with a length of ray § in the solution is: 


I, = const. 
(Vya*-+ r*-+ 5)? 


For the sake of simplicity it is assumed that R—-~ R when r— R. 
According to the figure: 
a? +r? -+§ ‘ 
ya? Va? + ya? +r’? 


rR 


I, = = 2 const.-2-. (3) 
(@ 


2 
0 ' j 
\ 


I, thus approaches the same limit irrespective of whether R— « 
or a— 0. Since this is valid for the radiation from a random laye’ 
(S; 48) this must also be valid for the radiation from the entir 
solution. 

The above expression for I, is nevertheless only valid for points lyin; 
on the axis of the electrodes. For a random point P’, within the ionize: 


| 
ay Ga | 
he 
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. The following 


1 
neasure volume V, ((3) is written | = ¢(1— : 
ya*+r* 


s valid: 
a 
}da sin? a—m cos a 
The intensity I,,, integrated over the measured volume V at a dis- 


ance A between the electrodes is: 
\ 


M 


I, mam [ ae 
a? 


0 0 


a 
da 


M 20 


mdm | (A -VA?+ 


0 
rom which [, can be calculated approximately for varying values of A. 
In the diagram below the correction factor sought = the relation 
tween half the dose rate and with the ionization measured with the 


apparatus 
lim 


A—>0 / 


Q= 
[, 
A 
as been drawn as a function of A with the R and M values present 


(3.40 and 1.63 cm respectively). 


Q 
is 
ELECTRODES Ch. 
Fig. 3. oO lo 20 
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With the apparatus described in the foregoing, ionization measure- 
ments have been carried out in solutions containing the radioactive 
phosphorus isotope P*. The results of the measurements can be seen 
from the following table, in which each ionization determination consists 
of the mean value of 10 measurements. The ionization values corrected 
with the correction factor Q nevertheless still show some dependence on 
the distance between the electrodes. Assuming that this dependence is 
linear, a further correction factor Q, has been introduced with the help 
of the method of least squares according to the following diagram in order 
to eliminate this dependence. 


@, 


los 


At greater distances between the electrodes the electric fields between 
them become heterogeneous and the ionized volume undefined. In the 
final calculation, therefore, only those measurement values obtained at 
a smaller distance between the electrodes than 1.3 em have been in- 
cluded. 


Distance e. 8. 
between e. s. U. U. -Q 
cm? - sec, 
electrodes, cm? - sec. 

cm D/2 »r»/see. 


0.280 500 10-3 
0.329 
Q.431 
0.531 
0.632 
0.833 


bo bo bo 


O.887 
1.034 
1.188 
1.234 
1.435 
1.489 


ht eet DO DO DO DO DO DO DO 


~ 


0.01) x 10-3 


+ 
STANCE BETWEEN THE 
loo ELECTRODES Cit 
fo Fig. 4. 
» 
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Measurements made at a constant distance between the electrodes 
id at varying pressures of the ionized air show that the presence of air 
es not affect the radiation conditions within the margin of error. 


Pressure mm Hg 
(Distance between 
electrodes 1.597 
cm) 


sec, 


237 
380 
589 
756 


bo bo bo bo 


The measurements also showed that the radiation dose measured 
within the margin of error was independent of whether the upper 
electrode was filled with water or not and also of the thickness of the 
layer of radioactive substance, at any rate if this was as much as about 
one centimetre. 

[onization measurements were also carried out when the radioactive 
phosphate was dissolved in fluids of compositions ressembling that of 
the soft tissues and the bone tissues of the human body. (The number of 
electrons per volume unit was approximately equal and the chemical 
elementary components were somewhat similar.) The results were com- 
pared with the results of the measurements with the phosphate in water 
solution as seen in the following table: 


P® dissolved in D »r»/sec. Kv. equ. (2) 


(5.08 + 0.02)10-8 
»Soft tissue fluid»* (5.0-+0.3) » *** 1.o + 0.1 
»Bone tissue fluid»** 5.5+0.3) » *** 1.1 


* 19.8 parts by weight of H,O + 2.1 parts CH,ON, + 13.3 parts 
C,H,OH. 
** 19.8 parts H,O + 16.9 parts CH,ON, + 26.3 parts C,H,OH + 18.8 
parts KOH. 
*** Owing partly to the relatively rapid evaporation of the alcohol, the 
measurement errors are considerably greater here than with P® 
in water solution. 


In radiological treatment where P* is equally distributed in the orga- 
sm or parts of it, the dose rate allowing for the disintegration etc. of 
e radioactive phosphorus, can be calculated with relatively good ac- 
iracy by means of equation (2) simplified to: 

J 
V 


577 10-3 
.579 » 
» 
» 
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Since the water solutions of the radioactive phosphate had a volum: 
of 66.0 cm’, at the time to which all the ionization calculations wer 
referred, the »radiation activity» of the phosphates was 66.0 x 5.08 
10-* »r/sec. X = 0.335 »m/sec 

MARINELLI (2) calculated according to equation (1) that for P* 
= approx. 7.10° eV), one mc./g corresponds to approximately 0.: 
e.r.jsec. As 1 e.r. can be considered to correspond to 1 »m, th 
activity of the phosphate used in the measurements was approximatel) 
0.7 

Since the measuring apparatus described has been found to be wel 
suited to its purpose and relatively convenient in use, the constructio1 
of a standard measuring apparatus on the principles described in thi 
paper has been started. 


SUMMARY 


The paper describes a method for the determination of the radiation dose (in r-units 
by means of ionization measurement when artificial radioactive substances are distrib 
uted in tissue. Measurements show that the magnitude of the dose within the margi) 
of error is the same whether the radioactive substance is distributed in water, soft tissu: 
or bone tissue. 


ZUSAMMENFASSUNG 


Es wird eine Methode beschrieben, durch Ionisierungsmessungen Strahlungsdosen 
(in r-Einheiten) in Kérpern zu bestimmen, die kiinstlich radioaktive Stoffe enthalten 
Ausgefiihrte Messungen zeigen, dass die Dosen innerhalb der Fehlergrenzen dieselben 
sind, gleichgiiltig ob der radioaktive Stoff in Wasser, Weichteilen oder Knochengeweb 
verteilt ist. 


RESUME 


Description d’une méthode pour définir la dose de radiation (en unité r) dans dé 
corps contenant des substances radioactives artificielles. Des mesures faites avec P 
prouvent que la grandeur de la doge reste la méme la substance radioactive étant distr 
buée dans l'eau, les tissus moux ou les tissus osseux. 
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ROM THE SURGICAL CLINIC (HEAD: PROF. C. CRAFOORD) AND THE ROENTGEN DEPART- 
ENT (HEAD: M. SIMON, M.D.) OF THE SABBATSBERGS SJUKHUS, STOCKHOLM. SWEDEN 


ANGIOCARDIOGRAPHY IN COARCTATION OF 
THE AORTA! 
by 
E. F. Salén and Th. Wiklund 


Owing to the rapid development of thoracic surgery in the last decade, 
it has become necessary to diagnose exactly those congenital malforma- 
tions of the heart and great vessels which are amenable to surgical 
treatment. Angiocardiography (a.c.) is one of the latetst additions to 
the methods available for diagnosing malformations of the heart and 
great vessels. In this article, the authors intend to give an account of 
the technique of a.c. and expose their experiences with a.c. in cases 
of coarctation of the aorta. 

The method can be traced to the Cubans CASTELLANOs, Garcia and 
PerEIRAS, who published an article on a.c. in 1937, but as the contrast 
medium employed by them was not sufficiently concentrated the quality 
of the roentgenograms was unsatisfactory and they could not follow 
the contrast any longer than to the pulmonary artery. In 1938 Ross 
and STEINBERG published their first paper on a.c. They introduced 
70 % diodrast for this purpose and by this the diagnostic possibilities 
of the method were improved to the extent that it became suitable for 
clinical use. In the last years a number of articles on the method have 
been published, specially by the Mount Sinai group with SussMAN and 
GRISHMAN. 


Technique 


[In all essentials the authors have employed the same technique as 
th»t described by Ross and Strermsere. Isolated cases present hyper- 
sensitivity to diodrast. Therefore a skin test is made before the examina- 
tion, and if this skin test seems unreliable a couple of ml. of diodrast 
a’ injected intravenously, and the effect is observed. The authors are 
av are of the fact that theese tests are not absolutely reliable, and that 
tl » patient may show hypersensitivity to a large dosis of diodrast even 
tl ough the tests are negative. In most cases, however, the tests will 


‘ Submitted for publication, June 30, 1948. 
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show whether there is any hypersensitivity, and in any case they provid 
forensic protection for the examinator. Our a.c. material comprise: 
aprox. 100 patients, and in 2 of these cases we had to refrain from exam 
ination on account of hypersensitivity. 

The injection of a large amount of highly concentrated diodrast i 
undoubtedly a great strain on the kidneys, and therefore we alway 
made sure that the patient showed no signs of decreased renal functio1 
before performing the examination. 

In order to avoid a too rapid dilution of the contrast medium in th 
blood the injection must be made very rapidly, preferably with such spee: 
that 50 ml. of diodrast are injected in 2 secs. Our ordinary syringes 
with »Rekord» hold system, do not allow so rapid an injection, and there- 
fore we have employed the American Yale-Lok syringe, especiall 
constructed for this purpose. Ropp and STEINBERG injected percutane- 
ously, but we have generally exposed a cubital vein, thus being able to 
avoid paravenous injection by controlling the introduction of the can- 
nula with the eye. In order not to interrupt the circulation in the vein, 
we have not ligated after the injection. Instead we have applied a pressure 
dressing after suturing the skin. In isolated cases the defect in the vein 
was sutured. 

We started by giving the injection to the patient in the recumbent 
position, but it soon proved that in this way the medium contrast was 
not transported rapidly enough, and therefore we now always perform 
the examination with the patient in a seated position, his arm slightly 
elevated above the horizontal plane during injection. After the injection 
the vein is irrigated with a large amount of normal saline, so as to avoid 
chemical thrombophlebitis, which could easily be caused by the strong 
diodrast solution. This actually occurred in one case before we introduced 
this safety measure. 

The examination generally causes the patient some discomfort. 
Thus he often has an uncomfortable feeling of warmth all over the 
body immediately after the injection. Some experience an impulse 
cough, palpitation or headache. In exceptional cases we have observe: 
transient, moderate fall of blood pressure. Severe shock, even resulting 
in deaths has been reported in the literature (CRANE and Do.an) af 
the injection of 35 °% diodrast in intravenous urography. A questi 
naire circulated to a great number of American radiologists and urolog 
showed a very low mortality. Thus 26 deaths were reported from 66,* 
examinations (PENDERGRASS ef al.). We have not been able to find : 
death' reported in connection with a.c. but since a greater amount : 

1 After submission of this article for publication, one death has been reporte 


connection with a.c. The patient was a child with pulmonary stenosis and a « 
siderable dilatation of the right ventricle. 
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higher concentration of diodrast is employed the risk is certainly just 
s great as in urography. Pulse and blood pressure must be watched 
fter the injection, and adrenalin and heart stimulants must be available 
1 the roentgen department. No serious reaction was observed in any 
f our cases. The discomforts have been so slight, that we have been able 
) make repeated examinations in many cases, thus one patient was 
ibmitted to no less than 4 a.c.’s. 

The contrast medium passes the superior vena cava approx. 1’/2 secs. 
‘ter the injection, and it is found in the pulmonary vessels after 2— 

2 secs. In normal cases the contrast medium reaches the aorta after 

8 seconds. These values vary in pathological conditions, especially 
os refers to the contrast filling of the aorta. Before injecting the contrast- 

edium, the circulation time is determined by decholin. On the basis 
of this figure, one is able to estimate when contrast filling of the aorta 

n be expected. In our cases of coarctation of the aorta, other mal- 
formations have sometimes coexisted, e. g. bicuspid aortic valve with 
wortic Incompetence, and in such cases the circulation time is prolonged. 
One of the patients suffered from a pronounced aortic incompetence, and 
here the circulation time was very uncertain, apparently due to the 
fact that the decholin reached the tongue in a much more diluted con- 
dition than usually. In this case no distinct contrast filling of the aorta 
could be observed in the a.c., probably due to the fact that a reflux 
of blood from the aorta to the left ventricle in diastole, caused a dilu- 
tion of the contrast medium. (In a recent case, which does not enter 
into this series, the contrast fillig of the aorta was unsatisfactory. The 
reason was not fully understood, until a defect of the interventricular 
septum was demonstrated at heart catheterization.) 

If the thoracic aorta is not filled with contrast medium at a properly 
conduced a.c. examination, there are reasons to suspect some coexisting 
anomaly. 

Even though the circulation time has been determined, one cannot 
caleulate exactly when the optimal contrast filling of the aorta is to be 
expected, and therefore one must be able to expose several films at very 

ort intervals, so as to be sure to catch the picture when the opacity 
the aorta is at its peak. In most cases we have made the first exposure 
ter a number of seconds corresponding to half the circulation time from 
cubital vein to the tongue (the decholin time), and then subsequent 
posures have been made with an interval of 1—2 secs. Thus all the 
posures were made within approx. 10 secs., and the patient experiences 
difficulty in holding his breath during this time. Once in a while the 
tient experiences an irresistible impulse to cough, which may spoil 

isolated exposure. With increasing experience, however, we have 
ind that one risks to arrive too late if one exposes according to the 
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Fig. 1. Cassette exchanger for 6 cassettes. 

Designed by 8S. Ferretperc, New York. Manu- 

favtured by the firm Georg Schénander, Stock- 
holm, in a modified form. 


circulation time, even though 
this procedure is theoretically 
well founded. Lately we have 
therefore started the exposures 
earlier, making the first ex- 
posure a couple of seconds 
after finishing the injection. 

In order to be able t 
change the cassettes with the 
necessary speed, we have de 
signed a special apparatus in 
which the cassettes can be ex 
changed within 1—2 seconds 
The exchange of cassettes is 
operated electrically from the 
control room. As soon as on¢ 
film is exposed the cassette 
drops and the next cassette 
comes into position for ex- 
posure. The apparatus can be 
loaded with 6 cassettes meas- 
uring 30 x 30 cms. 

One starts the examination 
by placing the patient close to 
the cassette exchanger, and 
with the aid of fluoroscopy he 
is then turned into the posi 
tion where the aortic arch is 
projected most distinctly, ¢. 
appr. the lateral position. In 
cases of coarctation of the aorta 
one gains nothing by exposing 
in different directions simult#- 
neously, else one can very w 
expose simultaneously with 
tubes e.g. perpendicular to o1 
another, as we have done 
other cases, where the indic 


tions were different. After focusing, the surgeon makes the requisi 
preparations for the injection, and the cassette exchanger is load 
The time from the beginning of the injection is controlled with a st 
watch by the radiologist, who tells the nurse when to expose. T 
films are numerated so that one, at the subsequent examination of t 
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ictures, can decide how long time after the injection each individual 
xposure was taken. As coarctation of the aorta is an extracardial anom- 
ly, there is no advantage in knowing during which part of the cardiac 
ycle the exposure was made, and therefore the cassette exchanger was 
ot connected to an electrocardiograph. After the exposures the patient 
; allowed to rest a while lying down. After a short while he can gener- 
lly leave the department. 


Material 


The investigated material comprises 14 cases of coarctation of the 
ta. 11 of these were subsequently operated upon, and thus the a.c. 
ndings could be controlled in these cases. In 6 of them postoperative 
. was made. Apart from these, 3 already operated cases of coarctation 
£ the aorta were examined. 


The a.c. appearance of coarctation of the aorta. 

Coarctation of the aorta is a malformation characterized by a con- 
striction of the aorta at the transition between the aortic arch and the 
descending aorta. Two types have been described, an adult type and an 
infantile type (e. g. by Taussia). In the adult type, the stenosis is situated 
immediately above the ligament.of Botalli, and its cranio-caudal exten- 
‘ion is very short, whereas the characteristics of the infantile type have 
been supposed to be that the stenotic portion includes the entire area 
between the left subclavian artery and the ligament of Botalli. According 
to our experience, based not only upon roentgen, but also upon com- 
parisons between roentgen and operative findings, there are many tran- 
sitions between these two types. From our material we have been able 
to distinguish two principal types, and a third rare variation (see below). 

From anatomical investigations one knows, that a stenosis of the 
\ortic isthmus is often combined with other malformations of the aorta, 
‘specially hypoplasia of the aortic arch. Hypertrophy of the left sub- 
lavian artery is almost the rule, and a widening of the descending aorta 
s by no means rare. Also these alterations can be seen on the a.c. In 
everal cases (cases 4, 6, 9, 10, 12, 13) we have observed a marked hypo- 
plasia of the aortic arch, and in nearly all the cases, the left subclavian 
irtery was considerably widened, sometimes attaining the same calibre 
‘is the aortic arch. The lesions of the arch chiefly affect the distal seg- 
ment. In a normal, lateral roentgen view, the latter runs downwards, 
backwards. In coarctation of the aorta it runs in an almost vertical 
direction, or may be slightly arched forwards. The posterior segment 
nay also vary considerably as to its calibre. In some cases the stenotic 
ortion is very short, and in others the posterior segment gradually 
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D. 
Fig. 2. A: Normal arch. B: Commonest type of coarctation. C: Commonest variation 
D: Infrequent variation. 
S. A.: Left subclavian artery. St: Maximal stenosis. 
D. A.: Sup. part of descending aorta. 


narrows for several cms. towards the maximal stenosis, which is foun: 
where the aortic arch merges into the descending aorta, the upper part 
of which is frequently rather widened. The maximal stenosis is usually 
found 2—3 ems. distally to the departure of the left subclavian arter 
from the arch, but in some cases with marked hypoplasia or aplasia o 
the posterior segment of the arch, it may be found close to the subclaviat 
basis, or even proximally to the latter (see sketch, fig. 2). 


ANGIOCARDIOGRAPHY IN COARCTATION OF THE AORTA 305 


The questions to be answered in the preoperative a.c. are the fol- 
owing: 

Which is the location of the stenosis in relation to the left subclavian 

artery? 

Is the stenotic portion short, or is there a gradual narrowing? 

Is the maximal stenosis marked or only moderate? 

The answer to the first question is obtained with great certainty from 
he a.c., which is of interest when one has to decide whether an operation 
; advisable or not. Thus if the stenosis is found proximally to the left 

ubelavian artery, there is no possibility of performing a successful 
peration. This location is indeed rare, but was nevertheless encountered 
1 two of the cases where exploratory thoracotomy was performed by 
URAFOORD. Unfortunately no preoperative a.c. had been made in these 
uses, Where this examination probably would have spared the patient 
his intervention. 

The second question can be answered in most cases. The length and 

ppearance of the stenosis does generally not influence the indications 
or operation, but sometimes it may nevertheless be of importance. 
If there is a long, slowly narrowing stenotic portion, it is more difficult to 
establish a large calibred anastomosis, as one generally only can resect 
a short portion of the aorta in order to be able to mobilize the stumps 
for the suture. Thus these cases are less favourable from the viewpoint 
of an operation, and if there are other relative contraindications present 
simultaneously e.g. relatively advanced age, the roentgen appearance 
of the stenosis may be an important factor in deciding whether to operate 
or not. 

It is not easy to answer the third question in a.c., the maximal 
stenosis in several cases being superimposed on the films by an angulation 
of the aorta. 

At the postoperative examinations we have been interested in visu- 
lizing the place of the former stenosis, so as to ascertain the effect 
of the operation. In the place corresponding to the former stenosis one 
‘an now observe a waist-like constriction of the aortic lumen, estimated 
to 60—70 °% of that of a normal aorta. In none of the cases did it attain 
normal aortic lumen, a certain constriction was always present. The 
expected results of the operation has well agreed with the postoperative 

findings. It has been anticipated that thrombotic depositions would 
develop on the aortic suture, but the a.c. examinations indicate that no 
such depositions of any importance occur. 

At the postoperative a.c. we have found aneurysmatic sacculations 
f the aorta at the place of resection in 2 cases, indicating suture defi- 

ciency. (In one of these cases the aneurysm could not be found at a 
subsequent examination, it had apparently obliterated by thrombosis.) 
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Case l. K. E. G., 47 years, K 1 1894/44. 

A typical case of coarction of the aorta operated upon in October 1944. Resection 
of the aorta was performed followed by end to end anastomosis. Before the operation 
he had experienced rather pronounced symptoms of circulatory decompensation in 
the lower extremities, but most of these symptoms had regressed after the operation. 
At a follow-up examination in February 1947 he complained of uncharacteristic pains 
in the chest. No a.c. had been made prior to the operation. 

A.c. about 2"/, years after the op.: A waist-like constriction is observed on the aorta 
in the place where the resection was made. The narrowest part of the aorta now measures 
1.7 ems., whereas the normal calibre of the descending aorta is 2.9 cms. 


Case 2. H. U. B., 18 years, K 1 958/45. 

Operated upon in May 1945 for a typical coarctation of the aorta, by resection 
of the aorta followed by end to end anastomosis. Owing to an exceptionally strong pull 
between the stumps in the posterior part, the suture was not as reliable as is the rule. 
Postoperative course protracted. Considerable improvement after the operation, but not 
to the same extent as in most of the other operated patients. 

At a follow-up examination in Sept. 1946 a paramediastinal soft-tissue shadow 
measuring 2 X 4 ems. was observed. The finding was interpreted as an aneurysm, orig- 
inating from the place of resection. 

A.c. 2 years after the operation. In the place corresponding to the resection, the calibre 
of the aorta is 0.5 ems., and distally to the stenosis the aorta measures 2 cms. in dia- 
meter. Immediately posterior to the place of resection there is a depot of contrast meas- 
uring 3 X 3 cms., probably caused by an aneurysm, which apparently emanates from 
the posterior aspect of the anastomosis. At a follow-up roentgen examination two months 
later, it was found that the outer contour of the soft-tissue shadow had become calcified, 
which finding further supports the diagnosis aneurysm. 


Case 3. E. H., 30 years, K 1 1245/46. 

A Norwegian fisherman who was operated upon for a typical coarctation of the 
aorta in July 1946. Resection of the aorta and end to end anastomosis was performed. 
Returned for a follow-up examination in May 1947. No a.c. had been made prior to 
the operation. After the operation there was considerable improvement, and the blood 
pressure in the arms and legs was brought to a uniform level. 

A.c. 10 months after the operation. In the place corresponding to the aortic resection 
there is a waist-contoured narrowing of the aortic lumen, and the narrowest part 
measures 1'/, cms. in the roentgenogram, whereas the calibre of the descending aorta 
is 2.9 ems. No signs of aneurysm. 


Case 4. H. T. v. D., 30 years, K 1 1818/46. 

South-african physician with a clinically certain coarctation of the aorta. Symptoms 
of beginning decompensation and headache. 

Preoperative a.c.: The aortic arch appears somewhat hypoplastic and measures 2 cms. 
in diameter on the roentgenogram. The maximal stenosis lies 2'/, ems. distally to the 
departure of the left subclavian artery. 

Findings at operation: The stenosis of the aorta commences directly after the de- 
parture of the left subclavian artery, and reaches its maximum after 2 cms. As usual, 
the stenosed portion is pulled into an anteriorly convex curve. Resection of the aorta 
followed by end to end anastomosis was made. The narrowest part of the stenosis barely 
let a match through. After the operation no a.c. was made. 
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Case 5. R. C., 28 years, K 1 481/47. 

French dentist, presenting a typical clinical picture of coarctation of the aorta. 
hief complaints were, palpitation and sense of constriction across the chest. 

Preoperative a.c.: The aortic arch is of appr. normal width, and is not conspicuously 
ypoplastic. The basis of the left subclavian artery is considerably wider than normal, 
id the maximal stenosis lies about 1 cm. distally to the departure of the subclavian 
tery. 

Findings at operation: All the details observed in the angiocardiogram were verified 
the operation. Resection of the aorta was made. The maximally stenosed portion was 
atch-wide. A.c. was also made after the operation but the pictures were not satis- 
ctory. 


Case 6. B. E. J. P., 22 years, K 1 536/47. 

The clinical picture was typical of a coarctation of the aorta. During the last years 
e patient had developed symptoms of a beginning decompensation of the heart and 
headache. 


Preoperative a.c.: The aortic arch seems somewhat hypoplastic and measures 2 cms. 
diameter on the roentgenogram. The left subclavian artery is definitely dilated. The 
xximum of the stenosis lies 2'/, cms. distally to the basis of the subclavian artery. 


Findings at operation: Directly after the departure of the left subclavian artery 
e aorta narrows conically, and in agreement with the roentgenogram one finds the 
iximal stenosis 2'/, cms. distally to the basis of the subclavian artery. Resection of the 
ta was performed. When examining the operation specimen one found that the ste- 
osis in this case was moderately pronounced, and that the narrowest part let through 
slate pencil. A.c. has not been made after the operation. 


Case 7. 22 years, K 1 537/47. 

Typical clinical picture of a coarctation of the aorta. Furthermore he presented 
listinet signs of aortic incompetence, and probably had a bicuspid aortic valve. He had 
hronic jaundice as a sign of hepatic decompensation. The circulation time, as deter- 
ined with decholin, was prolonged (taste sensation beginning after 22 seconds), which 
is considered to be caused by the aortic incompetence. 

A.c. was made, but the films were not so rich in contrast that the outlines of the 
ssels could be seen clearly. This was apparently caused by the fact that the contrast 
came diluted because of the aortic incompetence. 

As the coarctation in this case was complicated by a serious organic disease of the 
rtic valve, as well as by hepatic decompensation, an operation was not considered 
lvisable. 


Case 8. T. 8S. 24 years, K 1 691/47. 

Typical clinical picture of a coarctation of the aorta. Complains of headache and 
sents signs of beginning cardiac decompensation. 

Preoperative a.c. (fig. 3 A): The ascending aorta seems unusually wide, its diameter 
ing 4"/, ems. on the roentgenogram. The innominate artery is strikingly wide, its 
meter being no less than 3 cms. The aortic arch and the left subclavian artery have 
diameter of 2 cms. The basis of the subclavian artery is widened so as to assume 
!b shape. The maximal stenosis is observed 2'/, cms. distally to the departure of the 
lavian artery. The descending artery regains normal calibre about */, cms. dis- 
ly to the maximal stenosis. 
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Findings at operation: All observations in the a.c. could be verified at the opera- 
tion. The stenosed portion of the aorta was resected. The narrowest portion let through 
a pencil. 

Postoperative a.c. (Fig. 3 B): In the place corresponding to the resection, the aorta 
now presents a calibre of 1'/, cms. No signs of aneurysm. 


Case 9. O. N., 15 years, K 1 709/47. 

Typical case of coarctation of the aorta. Light symptoms of cardiac decompensa- 
tion, and signs of decreased circulation in the feet. 

Preoperative a.c.: The aortic arch is somewhat hypoplastic presenting a calibre of 
1.2 ems. The posterior segment, which is rather poor in contrast, slowly narrows towards 
the max. stenosis which is found almost 2 cms. distally to the departure of the left sub- 
clavian artery, which latter is widened at the base. The ascending aorta is 2 cms. wide. 

Findings at operation: The aortie arch is hypoplastic, and of the same calibre as the 
subclavian artery. Immediately after the departure of the subclavian artery, the aorta 
narrows and becomes slate-pencil wide. The maximal stenosis is found about 2 cms. 
below the basis of the subclavian artery. Resection of the aorta was performed, followed 
by an end to end anastomosis. This case presented total stenosis, and the aorta was 
entirely obliterated for a couple of mms. No postoperative a.c. was made. 


Case 10. H. T., 40 years, K 1 997/47. 

Comes from Holland with the diagnosis coarctation of the aorta. Presents a case 
history of about 1 year with headache, and symptoms of circulatory decompensation 
in the lower extremities. The clinical picture is typically that of a coarctation of the 
aorta, with a blood pressure of 190 mms. Hg. in the arms, and 130 mms. Hg. in the legs. 

Preoperative a.c. (Fig. 4 A): The ascending aorta as measured directly on the roent 
genogram is 3'/, ems. wide. Proximally to the left subclavian artery, the aortic arch 
measures 2 cms. in diameter. Immediately distally to the subclavian artery, the aorta 
still measures 2 cms., but then it gradually narrows towards the maximal stenosis which 
is found about 4 cms. distally to the basis of the subclavian artery. The calibre of the 
maximal stenosis is approximately estimated to 5 mms. on the roentgenogram. At the 
level of the stenosis the aorta appears arched forward. 

Findings at the operation: Immediately distally to the departure of the subclavia: 
artery a conical narrowing of the aorta commences, and the maximal stenosis is found 
4 cms. distally to the basis of the subclavian artery. Then the aorta widens rather quickly 
and reaches normal width after 1'/, ems. About 1'/, ems. of the maximally stenosed 
portion was resected, and after an end to end suture a lumen was obtained estimate: 
to about 50 % of the normal aortic lumen. As the aortic wall was hypoplastic, an idea! 
suture could not be applied. The row of sutures was therefore reinforced by a pleura! 
flap which was fastened around the aorta. The resected part of the aorta let through 
match through its narrowest part. 

After the operation the blood pressure in the legs rose to 195 mms. Hg., but th 
hypertension in the arms persisted. After the operation the patient had considerable 
pains in the left part of the chest. 

At a roentgen examination some weeks after the operation a distinctly delimit: 
soft-tissue shadow was observed, corresponding to the place of resection, and measurin 
4 x 5.5 ems. which was suspected to be an aneurysm. 

Postoperative a.c. shows (fig. 4 B), that the place where the resection was ma 
now presents a calibre of 11 mms. Immediately posterior to the place of resection, 
rounded contrast depot is observed, measuring 2 x 3.5 cms., which most probal 
represents the lumen of the aneurysm suspected at the earlier examination. The a 
provides conclusive evidence of aneurysm. 
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Before resection of stenosis (St.). 


B. After resection (R) of stenosis. 


8. A. Left subclavian artery. DA. Sup. 
part of descending aorta. 
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A. Before resection of stenosis (St). 


B. After resection (R) of stenos 
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Before operation. Maximal stenosis (St). 


B. Dividing of subclavian artery (S. A.) 
and suturing the proximal part end to side 
to the aorta (D. A.). 
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Case 11. E. E. H., 24 years, K 1 1026/47. 

The patient, who is a worker, is totally incapacitated by his illness. Besides a typical 
coarctation of the aorta he suffers from aortic incompetence, and a mitral valve lesion 
is also suspected. 

Preoperative a.c.: The circulation time as determined with decholin was prolonged, 
taste sensation beginning after 24 seconds. On a roentgenogram taken 15 secs. after the 
injection, a slight contrast filling can be observed in the ascending aorta and the left 
subclavian artery, which latter is distinctly widened. The stenosed portion is not 
distinctly visible. The prolonged circulation time, and the poor contrast filling in the 
a.c., is probably partly due to the aortic incompetence. 

Findings at the operation: The aortic arch is hypoplastic and of the same calibre as 
the left subclavian artery, which latter is considerably widened. After the departure of 
the subclavian artery, the aorta narrows conically towards the maximum of the stenosis, 
which is found 2.5 cms. distally to the subclavian basis. Then the descending aorta 
reaches its normal width after a course of about 1 cm. As usual, the stenosed portion 
was dislocated medially-anteriorly, towards the pulmonary artery. Resection of the aorta 
was performed, followed by an end to end anastomosis. The maximally stenosed portion 
of the resected specimen barely let through the tip of a match. 

Postoperative a.c.: In spite of the aortic incompetence, the roentgenograms are now 
much richer in contrast than prior to the operation, but they are still not perfect. On the 
roentgenograms the ascending aorta measures 4 cms. in diameter. The aortic arch and the 
left subclavian artery both have a calibre of 2 ems. In the place corresponding to the 
resection, the aorta measures 1.5 cms. in diameter, and is pulled somewhat anteriorly. 
No signs of aneurysm. 


Case 12. A. F. A., 16 years, K 1 1304/47. 

Danish boy with a typical coarctation of the aorta. Has suffered from 2 apoplexies, 
and his case was earlier wrongly diagnosed as essential hypertension. He was operated 
upon for high blood pressure (Pee’s operation). 

Preoperative a.c.: The aortic arch was hypoplastic, and its diameter on the roent- 
genogram is only 1.5 ems., whereas the calibre of the ascending aorta is 3 ems. The left 
subclavian artery measures 1.5 cms. in diameter. The maximal stenosis lies 2 cms. 
distally to the departure of the subclavian artery. Subsequently the descending aorta 
widens during the course of 1 cm., when it reaches normal width. 

Operation: Resection of the aorta was performed followed by an end to end anasto- 
mosis. The narrowest part of the stenosis lets through a match. 

Postoperative a.c.: Corresponding to the place of resection, the aorta shows a waist- 
contoured constriction and its calibre is here 1.5 ems., whereas the normal calibre of the 
descending aorta is 2.5 cms. 


Case 13. BE. V. K., 27 years, K 1 1702/47. 

Danish labourer, presenting a typical clinical picture of coarctation of the aorta. 
Has had heart trouble and periodical headache. 

Preoperative a.c. (Fig. 5 A): The descending aorta measures 3.5 cms. on the roent- 
genogram. The aortic arch is distinctly hypoplastic, and has a calibre of 2 cms. Th« 
pictures obtained were not so rich in contrast as to permit any certain interpretation 
The stenosis seems to be located to the aortic arch, thus being unusually proximal 
No large vessels were seen to depart distally to the stenosis, and therefore it was sup 
posed that the subclavian artery departed more proximally than usual. The part o 
the aorta immediately distal to the stenosis was interpreted as the posterior segment 
of the arch, with a diameter of almost 4 ems. 
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Findings at the operation: The left subclavian artery departed more proximally 
rom the aortic arch than usual, the latter being unusually short and narrow. The left 
ubclavian artery was of approximately the same calibre as the arch. Immediately dis- 
ally to the departure of the subclavian artery, the aorta was narrowed to appr. the 
idth of the little finger. 2—3 ems. further down, the stenosis rapidly increases, so that 
he lumen seems narrow as a knitting-needle. Immediately distally to the maximal 
tenosis the levated and torsioned part of the descending aorta follows, which in the 
ventgenogram was interpreted as the posterior segment of the aortic arch. In this 
ise it was impossible to perform a resection of the aorta and unite the stumps end 
» end, without dividing the subclavian artery far distally, and suturing it end to side 
» the aorta, distally to the stenosis. 

Postoperative a.c. (Fig. 5 B): The proximal part of the left subclavian artery passes 
he stenosis like an arch and opens into the upper part of the descending aorta. 


Case 14. K. G. O. B., 19 years, K 1 1758/47. 

Clinically typical coarctation of the aorta, presenting symptoms of hypertension. 
he blood pressure was 230 mms. Hg. in the right arm, 185 mms. Hg. in the left arm, 
nd 120 mms. Hg. in the legs. These blood pressure readings indicated, that the stenosis 
vas probably to be found in the proximal part, close to the departure of the left subclavian 
rtery. 

Preoperative a.c.: The ascending aorta presents a diameter of 3'/, ems., and the arch, 
proximally to the left subclavian artery, a diameter of 1.5 ems. The maximal stenosis 
s found just beside the subclavian basis, which lacks the usual increase in width. Distally 
to the stenosis, the aorta widens in the usual ways, and after a course of about 2 cms. 
t reaches a calibre of appr. 3.5 cms. The subclavian artery measures 1 cm. in diameter, 
und thus it is not widened as in the other cases. 

Findings at operation: The stenosis was found at the level of the departure of the 
ubclavian artery, and over the subclavian basis a systolic thrill could be palpated, in- 
licating a constriction in this part. The external appearance of the subclavian artery 
lid not indicate any constriction of widening. In this case, it was not possible to perform 
: radical operation, partly because the vertebral artery departed very close to the stenosis, 

thus impeding a transverse resection, and partly because the lumen of the subclavian 
artery was most certainly diminished at its departure, thus making it unsuitable to 
divide the subclavian artery, and suture it to the aorta further down. 


Discussion 


There is no doubt that a.c. is of great value, as one can obtain an 
dea of the anatomical structure of the stenosis before the operation. 
it is technically simple to perform, however, it requires perfect team 
vork, otherwise the number on unsuccessful examinations will be too 
creat. The cassette exchanger has proved reliable in running, but it is not 
ntirely automatic, as each exposure has to be released manually. An 
mproved device is under construction, in which the series of exposures 
vill be effected automatically after the first release. 

However, the method has some disadvantages. When examining fat 
atients the opacity of the aorta is often insufficient, and if other anom- 
lies exist e.g. aortic incompetence or defect of the interventricular sep- 
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tum, the contrast becomes so diluted already in the heart, that the filling 
of the aorta will be insufficient also here. 

In the cases where a.c. does not render satisfactory results, aorto- 
graphy according to the method introduced by BropkN—Hansson- 
KARNELL or direct intracardiac a.c. by using a big catheter (CHAvEz 
et al.) may be employed. 


SUMMARY 


The authors describe the technique of angiocardiography in all essentials according 
to Ross-Sternsere. Then the angiocardiographic aspect of coarctation of the aorta is 
described and an account is given of the material comprising 14 cases, 11 of which had 
been operated upon after the examination, 6 cases were examined pre- as well as post- 
operatively, and 3 cases only postoperatively. The anatomical conditions encountered 
at the operation have well borne out the a.c. findings. A total of 23 examinations 
have been performed and in 16 of these satisfactory results were obtained. 


ZUSAMMENFASSUNG 

Die Verfasser beschreiben die Technik der Angiocardiographie im wesentlichen 
nach Ross-StetnserGc. Sodann wird der angiocardiographische Aspekt von der Coare 
tation der Aorta beschrieben und ein Bericht vom Material geliefert, das 14 Fille um 
fasst, von denen 3 schon friiher operiert worden waren, wahrend 11 erst nach det 
angiocardiographischen Untersuchung operiert wurden. Von diesen 11 Fallen wurden 
6 auch nach der Operation untersucht. Die anatomischen Verhiltnisse, die bei den 
Operationen vorgefunden wurden, haben die angiocardiographischen Bilder gut bestatigt. 
Im ganzen sind 23 Untersuchungen gemacht worden, von denen 16 befriedigende Re- 
sultate gegeben haben. 


RESUME 


Les auteurs relatent la technique de l’angiocardiographie, essentiellement apré 
Ensuite, l’aspect angiocardiographique de la coarctation de l’aorté 
est décrit, et un exposé est donné du matériel consistant en 14 cas, dont 3 avaient ét: 
opérés auparavant, tandis que 11 ne le furent qu’aprés l’examination cardioangiogra 
phique. De ces 11 cas, 6 furent examinés aussi aprés l’opération. Les conditions anato 
miques observées aux opérations ont tris bien vérifié les images angiocardiophiques. Er 
somme, 23 examinations radiologiques ont été achevées, dont 16 ont donné des résultats 
satisfaisants. 
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FROM THE SAMARITEN CHILDREN’S HOSPITAL, STOCKHOLM, SWEDEN 
(HEAD: PROFESSOR N. MALMBERG) 


THE EARLY DIAGNOSIS OF ACUTE SEPTIC OSTEO- 
MYELITIS, PERIOSTITIS AND ARTHRITIS AND 
ITS IMPORTANCE IN THE TREATMENT’ 


by 


Sigvard Jorup and Sven Roland Kjellberg 


In the modern textbooks of pediatrics it is still emphasized that an 
early diagnosis of acute, septic osteomyelitis, periostitis, and arthritis is 
jaro Se clinical and that roentgenologic signs make their appearance 
rather late. Thus, for instance, Carrey writes in »Pediatric X-ray 
diagnosis», 1945: »It should be emphasized that there are no roentgen 
changes in the earliest stage of marrow infection and prior to the decal- 
cification and destruction of macroscopic quantities of the spongiosa.» 
Further, in November 1945 (for the Committee on Medical Research), 
ALTEMEIER and REINECKE gave an account of the roentgen changes in 
acute osteomyelitis which was treated with penicillin. They maintained 
that during the first 5—10 days of an acute osteomyelitis, radiographs 
are of no practical value for the diagnosis. This is most extraordinary 
since radiographs, especially in children, can give especially valuable infor- 
mation even in a very early stage of the course of the disease. Naturally 
no bone changes are manifested until after 10—14 days, but already 
at the beginning of the disease it is possible to notice distinct changes 
in the soft tissues. This fact has been maintained by LauRELL for more 
than 20 years and since then has been further emphasized by, among 
others, his pupil, FRANTZELL, but, unfortunately, it has not received any 
recognition, worthy of mention, in the literature. In 1942 Herxe and 
TuRNER described »the obturator sign» as being an early roentgenolog ‘c 
sign in septic coxitis. To a certain extent they seem to follow the same 
line of thought as Laure. but presume that the soft tissue changes ae 
located in the obturator muscle. In 50 % of their cases they have be n 


1 Submitted for publication, July 27, 1948. 
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ible to demonstrate this obturator sign within the course of the first 
eek of the disease. In PrLLMoRE’s »Clinical Radiology», 1946, the signifi- 
cance of soft tissue changes has been fully considered. He writes: »More 
cently, however, it has been found that the diagnosis can be made or 
et least strongly suspected, within two or three days if scrupulous care 
is exercised to obtain radiographs of technical excellence, if exposures 
ae made in various projections, and if attention is paid to soft tissue 
cianges adjacent to the bone .. .» 

Knowledge of the roentgenologic changes in the very beginning of 
aute osteomyelitis and arthritis is all the more important since the 

nical signs, especially in children, do not, by any means, always give 
a satisfactory idea of the nature of the disease; as a matter of fact 
they can even sometimes be quite misleading as will be seen in cases 

| and 2. Therefore, on the slightest suspicion of such a disease the child 
i ould be sent immediately for roentgen examination. 

Roentgenologic changes: As LAURELL has already pointed out, the 
first roentgen signs of an acute septic osteomyelitis should be looked for 
in the soft tissues. Changes in the bone appear much later. By means of 
the technique which is now used for radiographs of the skeleton, the 
soft tissues will always be very much overexposed. For this reason they 
are poorly demonstrated, so that any examination of detail is impossible. 
In order to obtain more suitable radiographs, having a higher degree of 
contrast of the different soft tissue structures than is usual, one must 
use very soft radiation varying between 35—45 kV. In order to bring 
out the fine structures, as well as to get them sharp, it is necessary to 
use, first a greater focal distance than normal (1—1.5 m), and secondly 
a very fine grained intensifying screen, or none-screen film. The distance 
between the object and the film ought in addition to be the shortest 
possible. This means that a secondary diaphragm should be avoided. 

The first roentgen sign of an acute septic osteomyelitis is the appear- 
ance of edema of the soft tissues around the site of the disease. This makes 
itself manifest by a swelling of the surrounding muscles, and by blurring 
or obliteration of the fatty intermuscular septa. In the subcutis an engorge- 
ment of the vessels also appears. In a somewhat later stage an edema 
of the subcutis is sometimes noticed as well, which results in this layer 
appearing more indistinct and becoming broader than on the healthy 
side. If the change affects a joint, a distension of the soft tissues of the joint 
(the joint capsule), with possibly an increase in the amount of fluid in the 
joint, can often be noticed. The changes in the soft tissue mentioned 
ap ear in children at a very early stage ‘of the disease, and some, at least, 
ca be noted as early as the second or third day after the beginning of 
th disease if the quality of the radiographs is good. It is not infrequent 
th:t in acute septic coxitis an infiltration is observed in the soft tissues 
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on the inner side of the pelvis. One can then observe on the diseased side 
a more or less increased breadth of soft tissue shadows proceeding down 
and along the inner edge of the pelvis. This is an important and signifi 
cant sign of coxitis which has been previously emphasized by LAURELL 
A knowledge of the sign is of importance especially in regard to the fact 
that these patients, on account of the infiltration in the true pelvis, ofter. 
develop abdominal symptoms which sometimes simulate appendiciti: 
and which can mislead the clinician (see cases 1 and 2). 

The early roentgenologic diagnosis of septic osteomyelitis, periostitis 
and arthritis is exc eptionally significant, and plays an important réle in 
the continued course of the disease. By means of the therapeutic resources 
which are at present available it is possible to avoid more serious bone 
and joint changes entirely if the treatment is commenced at an early 
stage of the disease. 

Treatment: It will be seen from our material that as soon as the diag- 
nosis has been established it is absolutely necessary to administer a very 
large dose of penicillin concurrently with a sulpha preparation. The daily 
dose of penicillin should not be less than 25,000 units per kg body 
weight. Of the nine cases which were treated at the Samariten Children’s 
Hospital during the past two years, only one of them showed evident 
bone changes (case 1). As will be seen from the case report, the patient 
showed considerable improvement after the administration of penicillin 
but despite this there was considerable bone change and the course of 
the disease was prolonged on account of the insufficient dose of penicillin. 
Ft is also of great importance that the therapy is continued for a suffi- 
ciently long time, even after the roentgen changes have disappeared and 
the patient seems to be clinically cured. 

In order to throw more light upon what has been said above a de- 
scription of the most typical cases will be given below. It should be noted 
that in the first cases the doses are very low and have gradually been 
increased as a result of clinical experiences. 


Case Reports 


Case 1. (S.M.) 1946. 11 kg. A two-year-old boy with a five day history of increas- 
el temperature associated with limping and inability to bear weight on the right leg 
Crushed a finger ten days ago and developed an abscess under the nail from whic! : 
culture grew pure staphylococcus. On admission the boy was in poor general conditi 
<lyspneic, bewildered and highly feverish. He was very tender to pressure over the ri-! 
hip joint but there was no swelling or redness. He showed signs of pain on moving 
joint. In addition he reacted so violently to pressure over the lower part of the abdor 
that appendicitis was suspected. When a roentgenogram (fig. la and 1b) was taken 6 ¢ 
after the onset of illness, a considerable infiltration was noted in the soft tissues aro 
the right hip joint as well as on the inner side of the true pelvis. Diagnosis: Coxitis dex °r. 
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Fig. la and b. 


Penicillin (40,000 units daily), and a sulpha preparation were given immediately. The 
patient’s temperature decreased, he moved the leg and sat up in bed after one week. 
\lthough the roentgenogram showed at this time a considerable decrease in the infiltration, 
a small area of decalcification was at the same time noted in the neck of the femur close 
to the epiphyseal cartilage. The patient’s condition improved little by little and after a 
couple of weeks the therapy was terminated. A few days later the patient again became 
feverish and was tender over the joint. The roentgenogram (fig. 2a and b) now showed 
progressive skeletal changes. Treatment was reinstituted but despite this the patient 
continued to get worse. He was then sent to the orthopedic department from which he 
‘as discharged 14 months later with ankylosis of the hip. 


Case 2. (K. T.) 1947. 12 kg. A three-year-old girl. Admitted to hospital as an 
bdominal case with suspected left-sided perinephritis. Fell ill 6 weeks earlier with a 
»ver which lasted 14 days. Fourteen days before being admitted to hospital the patient 
gain fell ill with a fever. This time she also had pains in the left side of the abdomen as 
ell as in the region of the left hip joint. Found difficulty in walking and limped. When 
he was admitted she was in poor general condition, pale and tired. Pains in the abdomen 
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Fig. 2a and b. 


on palpation to the left below the arcus. Besides this she was rather tender over the left 
hip joint, showed splinting of the muscles on movement, and complained of pain. Urine: 
nothing pathological. Roentgen examination (fig. 3) showed a moderate distension of the 
joint capsule on the left side, together with an edema in the soft tissues around the hip 
as well as on the inner side of the pelvis. No osseous changes could be noted. Penicillin 
(72,000 units daily) and a sulpha preparation were administered immediately. Th: 
roentgen picture (fig. 4) was normal after 14 days and the patient was clinically fully 
restored. 


Case 3. (K. L.) 1947. 9 kg. A girl 14 months old. Fell ill 10 days prior to being 
admitted with an infection of the urinary tract accompanied by a high temperature 
The day before admission the parents noticed a swelling of the left leg stretching fron 
the groin to the knee joint. On admission, she lay with the leg flexed and would no’ 
extend it. The thigh was considerably swollen, taut, tender and appeared somewha 
cyanotic. There was also an increase in temperature over the lower part. Restricted mo 
bility and considerable tenderness in the hip joint on every movement. There was als: 
restricted mobility of the knee joint. One saw in the roentgenogram (fig. 5) an excessiv: 
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Fig. 4. 


edema in the soft tissues, especially within the lower third of the left thigh. The different 
muscular layers were very swollen, the fatty intermuscular septa appeared either blurred 
or entirely obliterated. An increased vascular pattern could be seen in the subcutis. On 
the other hand no bone changes could be observed. Penicillin (60,000 units daily) and a 
culpha preparation was immediately given. The patient soon became afebrile and asymp- 
iomatic. About 14 days after the treatment was begun the swelling had practically dis- 
appeared. The tenderness had completely subsided and the patient used the leg normally. 
Vhen she was roentgen examined (fig. 6), the roentgenogram was to all intents and 
urposes normal. An acute pharyngitis, contracted three weeks later, contributed to a 

lapse, which, however, was easely controlled by a large daily dose of penicillin for 

weeks. One week after the cessation of therapy the patient had another slight relapse 


321 
j 
Fig. 3. 
*, 
| 
| 


SIGVARD JORUP AND SVEN ROLAND KJELLBERG 


Fig. 6. 


which was also controlled by a 14 day’s penicillin treatment. Since then the patient has 
been entirely free from symptoms. Roentgenography has never been able to show any bon 
changes. 


Case 4. (A. E.) 1948. 27 kg. An eleven-year-old girl. Fell acutely ill with a high 
temperature and violent pains in the left shoulder. On admission, 4 days later, the shou!- 
der was very swollen with evident increase in temperature. The patient showed severe 
pain on the slightest movement. Roentgenography (fig. 7) showed a marked edema in 
the soft tissues around the upper part of the left humerus accompanied by a tot! 
obliteration of muscle septa. It was possible to observe a slight decalcification of the 
lateral edge of the upper part of the shaft of the humerus. A large dose of penicill 
(600,000 units daily) together with a sulpha preparation was given immediately. T)» 
condition improved rapidly and after about one week the patient was entirely fr 
from symptoms. After about 14 days the radiographic (fig. 8 a and b) soft tissue chang: ; 
had entirely disappeared. Now it was possible to see only a small periosteal stratificati 
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Fig. 9, 


on the upper lateral edge of the humerus. The therapy was continued for 7 weeks, sinc« 
which time the patient has been entirely free from symptoms. 


Case 45, (B. J.) 1948. 12 kg. A four-year-old girl who fell ill with severe pain in 
the left hip, accompanied by a high temperature on the day before she was admitted to 
the Samariten Children’s Hospital. Intense tenderness on pressure over the hip joint, 
severe pains on passive movement of the leg. 

Roentgen examination (fig. 9) showed a marked edema in the soft tissues around the 
left hip as well as on the inner side of the pelvis. 

A large dose of penicillin (400,000 units daily) together with a sulpha preparation 
was administered at once. After 2 days the patient was entirely free from symptoms with 
free mobility in the hip joint and has continued in good health. 


SUMMARY 


Radiographs are of great value in making an early diagnosis of acute septic osteo 
myelitis, periostitis and arthritis. The early diagnosis is of utmost importance now in 
order to immediately institute antibiotics and chemotherapy to prevent development 
of the bone destruction and subsequent morbidity and deformities. As a rule, the 
diagnosis can be made on the second or third day after the onset of the disease. Th 
roentgen changes at this time are to be found in the soft tissues. In order to restrict th: 
duration of the disease, and thereby to avoid bone destruction, it is absolutely necessary 
to administer immediately large doses of penicillin (not less than 25,000 units per dien 
per kg body weight), supported by some sulpha preparation. 


ZUSAMMENFASSUNG 


Réntgenaufnahmen sind von grossem Wert beim Stellen der Frithdiagnose einer 
akuten septischen Osteomyelitis, Periostitis und Arthritis, Zumeist kann die Diagno: 
am zweiten oder dritten Tage nach Beginn der Krankheit gestellt werden, Die rén‘ 
genologischen Veranderungen sind auf diesem Zeitpunkt in den Weichteilen zu finder. 
Um die Dauer der Krankheit abzukiirzen und dadurch Knochenzerstérung zu v« 
meiden, ist es absolut notwendig, sofort grosse Dosen von Penizillin zu geben (nic! 
unter 25,000 Einheiten pro kg Kérpergewicht und Tag), unterstiitzt durch ein Sulf: 
preparat. 


THE EARLY DIAGNOSIS OF ACUTE SEPTIC OSTEOMYELITIS 325 


RESUME 


Les radiographies sont d’un grand secours pour diagnostiquer précocement I’ostéo- 
iyélite aigué septique, la périostite et l’arthrite. Dans la régle, le diagnostic peut étre 
osé le second ou le troisiéme jour aprés le début de la maladie. 

A ce moment-la c’est dans les parties molles que se voient les modifications d’ordre 
diologique. Pour abréger la durée de l’affection, et par la éviter les destructions osseuses, 
est absolument nécessaire d’administrer séance tenante de fortes doses de Pénicilline 
as moins de 25,000 unités par jour et par kilopoids) conjointement avee un sulfamide. 
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THE TOLERANCE OF CEREBRAL BLOOD-VESSELS TO 
A CONTRAST MEDIUM OF THE DIODRAST GROUP ' 


An experimental study of the effect on the blood-brain-barrier 


by 
Tore Broman and Olle Olsson 


Cerebral angiography, introduced in 1927 by Moniz, has proved 
to be of considerable diagnostical value, especially in suspected cases 
of intracranial vascular changes and tumours. The scope of its application, 
formerly very limited in spite of its value, has in recent years widened 
substantially. This is attributable not only to a clearer recognition of 
the diagnostical value of this examination method, but also to the 
methodological progress made especially in puncture methodics and to 
the greater selection of contrast media now available. 

Puncture methodics: The originally prescribed procedure for cerebral 
angiography required an operative exposure of the carotid artery. In 
1936 the percutaneous puncture method, used formerly for other purposes, 
was adopted by Loman and Myerson for cerebral angiography. At the 
Neuroroentgen-Diagnostic Laboratory, Lund, this method is practically 
always applied for cerebral angiography. The technique with vertical 
cassettes and horizontal rays for lateral pictures (LINDGREN, QUARTI, 
1947) has facilitated percutaneous punctio. Of importance is that the 
wrteria carotis communis or the arterva carotis interna may be punctured 
selectively. 

Contrast media: In his first experiments Moniz used inorganic, iodized 
contrast media. The irritating effect of these media was however co! 
siderable. With the later introduction of the contrast medium, Thor: 
trast (thoriumdioxidsol), the field of indications for cerebral angiograp! 
could to a certain extent be widened. Although Thorotrast does n: 
cause any immediate irritating effect and may in this respect be co 
sidered an ideal contrast medium, it has however, the inherent d 
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1dvantage of being retained in the organism where lesions of the cells 
wre caused by its radio-activity. Thorotrast must therefore be used with 
rreat caution and only when justified by certain indications. It is not 
yur intention to discuss these detrimental effects of Thorotrast. It may 
1owever be concluded that Thorotrast is so dangerous that its general 
ise as a contrast medium for cerebral angiography is indefensible. 

HAvSSLER (1939) has suggested the use of Degkwitz’ triicdstearatsol, 
. contrast medium introduced into the market by ScHERING under the 
ame of Hepatoselektan. OLLE OLsson (1941), however, showed that this 
contrast medium, initially intended for hepatography, involves consider- 
ible risks. It is no longer marketed. 

The adoption of water soluble, organic, iodized preparations of the 
Diodrast type for cerebral angiography increased the field of indications 
for this type of examination considerably. In 1939 Gross reported the 
use of Diodrast, and since then this medium has been employed exten- 
sively. We use only contrast media of this type marketed under the names 
of Perabrodil (Bayer), Diodrast (Winthrop & Co.), Umbradil (Astra) and 
Dijodon (Leo). 

Percutaneous puncture methodics in association with water soluble, 
organic, iodized contrast media permit a widening of the indications for 
cerebral angiography to a degree worthy of the clinical value of the 
examination method. 

The inherent disadvantage of these contrast media is their immediate, 
irritating effect on the blood-vessels. In cerebral angiography, as in 
arteriography of extremital blood-vessels, vasoconstriction is observable 
(Hotm 1944). When injected the patient usually feels a burning in that 
side of the head in which the medium is introduced. Patients complain 
mostly of a stinging or burning in the eye of the injected side where a 
pupillary contraction is often discernible. The higher the concentration 
of the medium used, the stronger these reactions will be. They may 
even assume such a degree as to involve serious complications of 
cerebral angiography. 

The above mentioned media are generally marketed in concentrations 
of 35, 50, and 70 per cent. Gross (1939), Hopes, PERRYMAN, and CHAM- 
BERLAIN (1947) contend that the density of the shadows obtainable with 
« 35 p. c. solution is insufficient for clinical purposes. On the other hand, 
he employment of a 70 per cent solution involves considerable risks. In 
1939 and 1941 Gross reported on clinical studies with a 70 per cent 
olution Diodrast. In 3 of 12 patients jacksonian seizures were produced 
y the injection. In 1940 Dyke reported three cases in which he used 
‘iodrast of 70 per cent concentration. In one of these cases there oc- 
‘urred a complete thrombosis of arteria carotis communis, in another 
‘ase immediately after the injection of the dye, the patient became un- 
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conscious and had a series of convulsive jerks of the left side. He remained 
in coma for 5 days after which he began to use his left arm and move 
his left leg, regained consciousness and made a slow recovery. 

In view of the above a 50 per cent solution might seem most suitable, 
but experience has shown that even this concentration is liable to cause 
complications. CoLiins (1947) for example, reports one case of death. 
Details enabling one to judge this case are, however, not available. Gross 
(1941) reports one case of jacksonian fits out of ten patients examined 
by cerebral angiography with a 50 p. c. solution. LinpGREN (1947) 
writes that above all in epileptics and in some patients suffering from 
hypertensive encephalopathy, epileptiform seizures, generally slight and 
quite transient, were provoked. At the Neuroroentgen-Diagnostic Labora- 
tory, Lund, we always use a 50 per cent solution of contrast medium 
only when we puncture the arteria carotis communis, but a 35 per cent 
solution for the arteria carotis interna. As we generally take stereoscopic 
lateral pictures, for safety’s sake we use a 35 per cent solution for the 
first injection, and after having convinced ourselves that it is actually 
the arteria carotis communis that has been punctured, we use a 50 
per cent solution for the next picture. 

From the above brief review of the literature it will be apparent 
that the experiences made with the different concentrations of water- 
soluble, organic, iodized contrast media, vary. The concentration of the 
medium is an important question requiring investigation. Diagnostics 
call for an optimal concentration without the involvement of any risks 
for the patient. We have therefore endeavoured to investigate the detri- 
mental effect of various concentrations on the brain by animal experi- 
ments. Another purpose we had in view was to find a pharmacodynamic 
method for testing the degree of suitability of different contrast media 
for cerebral angiography. 


Earlier experimental studies 


In 1939 Gross reported the results of Diodrast injections made on 
seven dogs. Five of these were given an injection in art. car. commun. 
of 30 ml. 70 p. c. solution, one, a similar quantity of 35 p. c. and one, 
the same amount of a 50 p. c. solution. The pictures showed that only 
the 70 p. c. solution was suitable for angiographic diagnostics. One of 
the dogs died immediately, which, according to Gross, was probably 
on account of too large a dose of anaesthetic. The other animals were 
killed after periods varying from 24 hours to 4 weeks. In none of these 
animals could microscopic or macroscopic pathological changes be ob- 
served. GRoss does not say at what rate the contrast medium was in- 
jected, but judging by the description of the density of the radiographic 
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hadows, it seems as if it must have been injected at a relatively slow 
ate. 
In 1942 KRISTIANSEN and CAMMERMEYER published the results of 
heir investigation on the effect of Perabrodil on the brain. Angiographs 
‘ith 35 and 50 p. c. conc. were made of etherized rabbits. Quantities of 
(.5 to 4.5 ml. contrast medium were injected via a puncture in the previ- 
cusly exposed arteria carotis. The animals were killed after intervals 

irying from 11 hours te 48 days. The anatomical examinations of animals 
\ ith successful and more or less successful arteriograms did not disclose 
any traceable changes. They found that all the rabbits which had been 
jujected with Perabrodil were negative with regard to possible histolog- 
ical changes in the brain when examined according to the usual methods 
(‘hionin and hematoxylin-eosin stainings). The authors also mention the 
possibility of a lesion of the blood-brain-barrier but point out that during 
their study they found no support that this material should bring about 
any disturbance of the barrier. 

In an essay on experimental examinations to ascertain the suitability 

of contrast media for arteriography, VAN DER LINDEN (1942) gives a 
brief account of some experiments in which Perabrodil was injected into 
the arteria carotis communis of dogs. The study showed that »l’injection 
du Perabrodil dans la carotide commune est suivie de réactions vaso- 
motrices importantes, dues 4 lirritation des terminaisons vasosensibles 
du sinus carotidien et 4 l’excitation directe des centres nerveux». 


Authors’ examinations 


Judging by clinical experience it would seem that when used for 
cerebral angiography water-soluble, organic, iodized media may have an 
injurious effect on the brain, but this assumption could not be confirmed 
by the experimental investigations referred to above. Experience sug- 
gests that the intravenous injection of highly concentrated contrast media 
of this type (in association with cardioangiography, for example) may 
provoke endothelial lesions. For this reason we chose such experimental 
conditions as are expedient for demonstrating possible endothelial lesions 
caused by contrast media. Such lesions in the cerebral blood-vessels will 
impair the vascular permeability. By utilizing the fact that the cerebral 
vessels possess certain permeability qualities (i. e. blood-brain-barrier) 
these injuries can easily be demonstrated by a special technique. 


Characteristics of the permeability of the cerebral blood-vessels 
under normal conditions 


It has since long been known that different substances which may 
yormeate from the blood to various organs show a more or less restricted 
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passage to the central nerve system (GOLDMANN, 1913). This is most 
easily demonstrable by means of suitable dyes, but it may also be shown 
by a number of other substances including both proteins and salt ions. 
This impermeability has since long been called the blood-brain-barrie 
(BBB). 

Various explanations of the underlying principles of the BBB have 
been brought forward. According to Spatz (1931) there is reason to 
believe that the barrier is a function of the cerebral blood-vessels, and 
later investigations have confirmed this belief and given support to the 
opinion that the barrier may be considered an expression of specific 
permeability properties of the cerebral blood-vessels (BRoMAN 1940, Bro- 
MAN and LINDBERG-BROMAN 1945, Kroc 1946). As is the case in other 
vascular regions, the permeability is controlled by the endothelial mem- 
brane of the blood-vessels. 


Disturbances in the permeability of the cerebral blood-vessels 
especially on account of chemo-toxic lesions 


Disturbances in the permeability of the blood-vessels in the brain 
arise on the whole under similar conditions as in other organs. Various 
kinds of injury exceeding a certain degree of severity (mechanical, ther- 
mal, micro-embolic, chemo-toxic, and infectious lesions) harm the endo- 
thelium and thereby cause disturbances in the permeability (impairment 


of the barrier, and leakage of plasma, respectively) sometimes with con- 
sequential diapedesis and ‘edema. A simultaneous influence on the motor. 
apparatus of the blood-vessels produces an initial and often transient 
vasoconstriction, as well as a secondary, more prolonged vasodilation. 
Another effect of damaged blood-vessels is also a disturbance in the 
circulation in the injured vascular region with a tendency to stasis and 
in some cases, a later thrombosis. If the harm is not too serious, both 
the disturbance in the permeability, and the stasis, are reversible. 
Intravital examinations of artificially provoked peripheral disturban- 
ces in the circulation of various organs (RicKER 1919, RicKER and Re- 
GENDANZ, 1921, KnisLEy, Exiot, BLock 1946) have thrown light on the 
course of such disturbances, and microscopic post mortem studies o! 
certain types of disturbances in the cerebral circulation argue for the 
course of the latter being analogous (ScHEINKER 1944, 1945). Owing te 
the high sensibility of the nerve cells to any disturbances of the internai 
milieu, a lesion of the brain is often of a more serious nature than « 
any other organ. Salvarsan-encephalopathy, which attacks the whole « 
the brain and leads to serious irreversible injuries generally resulting | 
éxitus, is a typical example of a chemo-toxic lesion. One case of Salvar- 
san-encephalopathy was recently subjected to a post mortem test fe 


Experimental arrangement. 

Cat’s brain. Exp. Nr. 14. 

Passage of trypan blue into right hemisphere showing disturbances of vascular 
permeability, caused by injection into right carotid artery of a contrast solu- 
tion with injurious concentration and application time. 


Rabbits’ brains. 

Experimental conditions as in Fig. 2. Increasing concentration of contrast solu- 
tion from a to c. Exp. Nrs. 2, 9, 18. (In c high injection pressure forcing 
contrast solution into all cerebral vessels). 
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‘ascular permeability, and it was revealed that the brain was the site 
f a serious and extensive impairment of the permeability of the cerebral 
lood-vessels with all its consequences — cerebral edema, diapedesis 
leedings, tissue necrosis (BROMAN, RADNER and SVANBERG, unpublished 
tudy). 
In the demonstration of disturbances in the permeability of the 
lood-vessels, one may utilize the knowledge of the fact that certain 
yes will as a rule not pass through cerebral vascular membranes. A suit- 
ble and frequently used dye of this nature is trypan-blue. If the dye 

injected into an experimental animal in which a localized disturbance 
i. the permeability of the blood-vessels of the brain has been produced 
ertificially, the dye will find its way into the injured region of the brain, 
whilst the remainder of this organ will remain unstained. 

This method was applied earlier for traumatic and thermal lesions 
by a number of workers without the significance of the method as a 
permeability test being recognized. The passage of the dye into a brain 
with chemo-toxic lesions was first shown by SkooG (1937) in his ex- 
amination of a suspected allergic injury of the brain in guinea-pigs. He 
injected the injurious agent direct into an artery leading to the brain 
so that the damage was directed immediately to the cerebral blood- 
vessels. This technique was developed further by BRoMAN (1940) in in- 
vestigations on micro-embolic lesions, and by Broman and LINDBERG- 
BROMAN (1945) in their study on a number of different types of physico- 
chemical and chemo-toxic lesions. It was proved (a) that the disturbance 
in the permeability could be shown in vivo on the exposed pial vessels 
and (b) that it was possible by titration to determine the critical degree 
of concentration of the injurious agent by injecting it via the arteria 
earotis at such a high pressure that the blood was for a certain time 
forced from the exposed pial vessels. If any disturbance of the per- 
meability occurred during this operation, the dye, which was introduced 
intravenously immediately after the injection of the carotis, penetrated 
into the brain. As a rule the dye then stained that region of the brain 
that was fed by the carotis in question, 7. e. the vessels in the whole 
cerebral hemisphere of the injected side were diffusely injured. If the 
damage was pronounced and the dye was not introduced immediately 
alter the arisal of the lesion, stasis occurred, with the result that the dye 
dd not penetrate the most damaged region, which was instead unfixed 
and contained blood-filled vessels in spite of a subsequent post mortem 
rising with saline and fixation with formalin via aorta. If the damage 
ws not pronounced and the injection of the dye retarded, it could be 
s) own that the disturbance in the permeability of the vessels was re- 
v rsible, so that the permeability was normal again after 4—7 hours 
(e g. Forssman-serum tried on guinea-pigs). 

23480088. Acta Radiologica. Vol. XXX. 
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Experimental technique 


The experimental material consisted of anesthetized animals, rabbits 
(urethan or ether), one cat (ether) and a guinea-pig (under local anes- 
thesia). Earlier studies showed that narcosis, at least with these media, 
does not disturb the permeability of the cerebral blood vessels (BROMAN 
1940, 1941 and unpublished studies). 

In order to render artificial respiration possible in the critical stage 
i. e. when the cerebral lesion is provoked, a tracheal cannula is inserted 
that can be connected to a respiration apparatus held ready for use. 

The roof of the skull is trephined over the hemisphere on that side 
where the injection is to be made so that one may check that the blood 
is completely expelled from the pial vessels during the injection. If the 
animals are small (< 2 kilos) the pial vessels are generally distinctly 
visible through the dura which therefore ought to be left intact. Only 
in large animals is it necessary to cut open the dura to render the pial 
vessels more clearly visible. In some cases both sides were trephined in 
order to judge whether and to what degree the injection spread into the 
other hemisphere. 

A cannula (with a connecting rubber tube) is filled with saline and 
then placed in the arteria carotis in cranial direction after the artery 
has been ligated proximally. An artery clamp is placed on the arteria 
carotis cranially to the cannula in order to prevent it from bleeding during 
the insertion of the cannula and to avoid coagulation in the cannula prior 
to injection. The sealing of the arteria carotis in the experimental animals 
used involves no harm to the permeability of the cerebral blood vessels. 
The circulation is maintained satisfactorily by the remaining arteries. 

The two venae jugulares externae are ligated, a pair of Péan’s for- 
ceps being placed cranially to the ligature, after which a hole is cut 
in the veins between the ligatures and the forceps. The purpose of this 
is to permit as large a quantity of the injurious agent as possible to leave 
the body during the actual injection process by removing the forceps 
during same. This, of course, involves a certain loss of blood, but, if it 
is a question of definitely injurious agents, it is nevertheless to be pre- 
ferred. A series of examinations on the effect of cranial venous stasis 
on the cerebral vessels of the permeability has shown that the degree 
of stasis provoked by this operation is negligible (BRomAN, unpublishe | 
studies). 

A cannula leading from a burette containing the dye solution, a sati - 
rated newly filtered solution of trypan blue in saline (about 0.2—0.5 p. 
trypan blue) is introduced in the vena femoralis of one of the hind le; s 
of the animal. In order to prevent a coagulation in the cannula tl 2 
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saline was allowed to flow slowly into the vein before the actual infusion 
f the dye solution was started. 

In those cases in which the arterial pressure was registered a cannula 
vas inserted in the arteria femoralis of the other side and connected 
9 a mercury manometer. An injection of heparin into the tube and the 
annula inhibited a coagulation of the blood in the arterial cannula. 

The actual experiment was thus carried out in the following manner: 
\ record syringe containing the solution to be examined (Umbradil or 

jiodrast) was connected to the tube that was in turn connected to the 
‘annula inserted in the arteria carotis. After the removal of Péan’s forceps 
from the jugulares externae and of the arterial clamp from the arteria 
carotis, the injection was commenced. The duration of the injection 
process was timed with a stop-watch, and the effect of the injection 
was studied on the pial blood vessels, which with the application of 
suitable injection pressure quickly became void of blood (7. e. filled 
with injected solution). The duration of the injection process as well 
as the time during which the injected solution replaced the blood in the 
vessels were taken. 

The reaction of the animal after injection was noted. Harmful effects 
of the injection could sometimes be demonstrated by more or less pro- 
nounced fits which continued at short intervals also after the injection 
had been completed (over one hour in those cases in which the observa- 
tion time was longest). Also the breathing was often strongly affected, 
initially dyspnoic but immediately afterwards a transient or permanent 
respiratory paralysis developed, most conspicuous in those cases in 
which the harm was pronounced. Artificial respiration was then com- 
menced. 

The dye solution was injected for a period of about 15 minutes during 
which time the animal received about 100 ml. In those cases in which 
it was intended to ascertain the presence or absence of a disturbance in 
the permeability of the cerebral blood vessels, the infusion of the dye 
was commenced immediately before or immediately after the injection 
of the carotid. If the permeability is seriously impaired it will be ap- 
parent already at the inspection of the pial vessels and the exposed sur- 
face of the brain, but if the lesion is only small, this inspection is in- 
sufficient. 

In those experiments in which the duration of the impairment of 
the permeability was to be determined, we found it advisable to modify 
te examination technique. As certain other dyes e. g. Congo red, behave 
it the same manner as trypan blue, it is advisable to inject a dye (Congo 
rd) intravenously immediately after the injection of the possibly in- 
j' rlous contrast medium and then add the second dye (trypan blue) 
le er. As the dye that has once penetrated into the brain remains there 
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a long time it is possible by means of the first injected dye to determine 
whether any lesion has actually arisen. Any possible residual disturbance 
to the permeability may be demonstrated by the dye injected last. Should 
the disturbance in the permeability not have had time to disappear alto- 
gether before the last injected dye is introduced, the brain will exhibit 
only the colour of the first injected dye. It is self-evident that the dye 
with weaker colouring properties ought to be injected first. 

In view of the fact that the main purpose of the examinations was 
to determine that concentration at which contrast medium becomes in- 
jurious, the injection administrated was such as to expel all the blood 
out of the pial vessels for a certain time. This meant that relatively 
large quantities of contrast medium had to be injected. The general 
toxic effect of such large quantities was mitigated however, by the fact 
that the venous blood from the brain was allowed to flow freely from 
venae jugulares after the injection. In some cases the injection time was 
extended considerably and on purpose and the doses thereby increased 
in order to determine whether the concentration in question could give 
rise to a lesion. 

Control by prolonged application is justified for two practical reasons, 
firstly, one must adhere to a wide safety margin and secondly, repeated 
injections for clinical angiography may, when totalled up, give a con- 
siderable application time. 

The experiment terminated with the killing of the animal by opening 
its thorax and the right half of the heart, after which a cannula was in- 
serted cranially in the aorta descendens. About 300 ml. filtered saline 
and then a similar quantity of filtered 10 p. c. formalin was allowed to 
flow through the cannula from a vessel 80 to 100 cm. above the level of 
the animal. This washed off the coloured content of the cerebral blood 
vessels so that any residual colour was due only to the dye that had 
penetrated into the brain tissues in vivo. After fixation it is easier to 
remove the brain intact, after which it may be microscopically examined 
(thick frozen sections) so that the rinsing of the blood vessels and the 
passage of the dye in the brain tissues may be checked. 

In those cases in which a disturbance in the permeability of th: 
cerebral blood vessels occurred, it was demonstrable by a more or les+ 
pronounced bluishness of the brain. If the injection was made wit! 
carefully adjusted pressure so that substantially but one hemispher 
received the solution, only that hemisphere was bluish whilst the res 
of the brain remained unstained. If the injection pressure is greater, 
more or less extensive staining of the greater part or the whole of th 
brain will be discernible (Figs. 1, 2 and 3). 
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Review of results 


Experi- Inj. vol. and Inj. wane after Resp. Permeab. 
ment suppression Cramps 
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» 
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» 
» 
» 
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Rabbit 
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» 
» 
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(inj. ad. mod. | 
Forssman) 
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In addition to what is shown in the table the following observations 
were made: 

1. When the animal got cramps, they always occurred immediately 
after the injection of the contrast medium. When they were pronounced, 
they continued even afterwards at more or less short intervals. As a rule 
they were general, but on a few occasions they were accompanied by 
a turning of the head to the right. In every case in which cramps occurred 
there existed a disturbance in the permeability of the cerebral blood vessels. 
It is however worthy of mention that a permeability disturbance could be 
shown also in one case without cramps. 

2. Respiratory paralysis was generally but brief and transient. On a 
few occasions however spontaneous respiration did not return. Artificial 
~spiration was then resorted to for the rest of the experiment. 

3. The blood pressure fell during and immediately after the injection, 
‘ten as low as to 20 mm. Hg. This was naturally partly due to the loss 
‘ blood (during the injection the blood was allowed to run freely from 

.e two venae jugulares externae) but this was not the only reason. 
‘hen saline was injected in the same manner instead of Umbradil, the 
¢:op in the blood pressure was never so pronounced and above all it 
as by far not so prolonged. It was more or less compensated by the fact 
at fluid (the trypan blue solution) was infused at the same time. As 
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observed earlier in experiments on animals and man, a pupillary con- 
traction on the injection side arose. The decrease in the blood pressure 
was greatest in those cases in which the injury was very pronounced. In 
these cases bradycardia occurred. 

4. As a rule it was not until three to eight seconds after completed 
contrast injection (cf. table) before the blood was seen again to circulate 
in the pial vessels. When only saline was injected instead of contrast 
agent the corresponding time was shorter (1 to 2 seconds). This showed 
that the circulation was retarded more after contrast, which may be 
explained partly by the more pronounced decrease in the blood pressure 
and partly by the fact that experience has shown that contrast media 
of this type give rise to a certain degree of angiospasm. 

5. When a 70 p. c. solution of Diodrast was applied as long as 5 
minutes direct on the exposed pial vessels, no disturbance in the per- 
meability was observable. This is in agreement with the results of earlier 
studies on the arisal of chemical injuries in these vessels — if the chemical 
substance is applied to the adventitia side of the vessel a considerably 
higher concentration is necessary to cause an injury than when applied 
to the intima side (BRoMAN and LinpBERG-BRoMAN 1945). 

6. In most of the experiments with permeability disturbances the 
stain was localized only to the hemisphere on that side through the carotid 
of which the injection was made. Control by means of bilateral trepana- 
tion revealed, however, that during a short period the solution also 
passed through the vessels of the other hemisphere. In some cases the 
dye had stained even the whole of the brain blue. That this extensive 
injury to the permeability of the cerebral blood vessels must never- 
theless be due solely to the direct injection is evidenced by the fact 
that the spinal marrow was uncoloured. In one case the contra-lateral 
hemisphere was stained even a deeper blue, which we assume to be 
caused by an embolus formed by the precipitation of the contrast 
medium in the injection needle. 

7. In most. cases the dye was infused immediately after the injection 
of the contrast medium, but on a few occasions the animals were first 
allowed to live for a certain time. It was observed that injury to the per- 
nealility of the cerebral blood vessels could- still be demonstrated distinctly 
at least one hour subsequent to the injury. By this time, however, the 
damage seemed to be regressing, in spite of continued cramps. Injectio. 
of Congo red immediately after the occurrence of the injury and an injection 
of trypan blue two hours later showed, however, that the initial disturban:° 
had by this time vanished altogether. 

8. In spite of disturbances of permeability it was never possib! 
macroscopically to discern any cerebral edema. The microscopic e?- 
amination also showed that the injury was relatively slight inasmuc 
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as neither stasis, thrombosis, necrosis of the tissues, or hemorrhages 
occurred. In one case in which the animal died twenty minutes after 
che injection of the contrast medium (30 ml. 50 p. c. Umbradil during 
‘leven seconds under the above mentioned experimental conditions) and 
n which there was no time to add the dye solution, a distinct stasis was 
1owever observed in the blood vessels of the injured region. In spite 
f a thorough post mortem rinsing with a physiological solution, these 
vessels still showed clotted blood corpuscles. 


Discussion 


It is obvious that contrast media of the type investigated here, if 
added in a high concentration and during a relatively long time, are 
iable to disturb the permeability of the cerebral blood vessels. The re- 
‘ults obtained from this experimental series give a reasonable explana- 
‘ion for the clinical reactions, especially cramps observed in association 
with cerebral angiography. The injury caused by these contrast media 
is to a certain degree similar to that arising with the use of other chemo- 
toxic substances such as cobra venom, bee venom, bile salts, saponin, 
sheep hemolytic rabbit serum (on guinea-pigs) etc. The damage is thus 
acute, and its extension is representative of the vascular region in which 
an injurious concentration has been exceeded. All the vascular branches 
in such a region are injured, and the dye test shows a diffuse colouring 
in the whole of the injured part of the brain. A characteristic of the dam- 
age observed in our experimental series is that it represents a pure injury 
to the BBB without the attendance of edema, hemorrhages, necrosis of 
the tissues, or thrombosis. That the BBB may nevertheless be rather 
seriously damaged is however evident by the fact that the vascular 
membrane is permeable to Congo red, because this dye is as far as per- 
meability is concerned, to a certain degree comparable to plasma protein. 

The concentration, above which the contrast agent is liable to be 
injurious, is estimated to be 50 p. c., if allowed to take effect for about 
10 seconds. Judging by earlier experiences made in association with the 
reaction of the cerebral blood vessels in injuries of this type, it may be 
assumed that the observations made on rabbits also hold good for other 
types of animals (our experimental series including also a cat and a 
vulnea-pig). 

The observations in clinical cases made by other writers and men- 
ioned in the preamble of this essay on the occurrence of cramps and 

aresis as well as unconsciousness of patients occurring in association 
‘ith the use of high concentrations of contrast media of Diodrast type 
wr cerebral angiography show that there is every reason to believe that 
1e use of such contrast media is also liable to cause a disturbance in the 
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permeability of the cerebral vessels in man. The application time of the 
contrast medium under clinical conditions may seem substantially shor- 
ter than that of the described experiments. Various factors may, however, 
lengthen the application time considerably also under clinical conditions. 
Repeated injections of contrast medium at short intervals will, when 
totalled up, give a relatively long application time. For example, at the 
Neuroroentgen-Diagnostic Laboratory, Lund, at least three injections are 
given routinely for every cerebro-angiographical examination, 8 to 10 
ml. contrast medium being used for every injection. These injections are 
given for the taking of stereoscopic side, and of front, angiographs. The 
stereoscopic side pictures have proved to be of considerable value, espe- 
cially for the differential diagnosis of intra- and extra-cerebral tumours 
and for the diagnosis of small arterio-venous aneurysms. Two injec- 
tions of contrast medium are necessary for such pictures. 

If the examination results so require — for example, the choice of 
the most favourable phase in which to fill the vessels or on account of 
technical details etc. — further injections may be necessary. The total 
application time during a single examination stage may then be con- 
siderable. 

The more or less conspicuous vasoconstriction caused by the con- 
trast medium may by lengthening the circulation time of the contrast 
medium in the cerebral blood vessels also prolong the application time. 
Furthermore a short injection time need not mean a corresponding short 
time of circulation of the contrast medium, because the blood in the 
artery supplying the medium may, during the injection be forced rela- 
tively far away if the injection is made under high pressure so that the 
vessel can be filled with contrast medium also in retrograde direction. 
It is also debatable to what degree pre-existent pathological processes 
in the brain or its blood vessels (especially latent cerebral edema) might 
favour the arisal of a more serious disturbance (for example, manifest 
edema) than only a reversible disturbance of the BBB in association 
with an injection of the contrast media discussed above, such a disturb- 
ance possibly occurring already with a concentration and an injection 
time lower than the critical limit for normal cases. 

Even if the injury is limited solely to a pure impairment of the BBB 
and in addition hereto reversible within a relatively short time, on® 
must bear in mind these risks which even a brief disturbance of the 
permeability may involve. Permeability disturbances need not per > 
and in this form constitute any substantial risks. On the other hanc, 
however, the sensitive nerve cells may be exposed to considerable injur 
by such disturbances. Those cases in the experimental series in whic 1 
the disturbance of the vascular permeability was regressing in spite «[ 
continued cerebral symptoms argue for an impairment of the nerve cell . 
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The above discussion of the application times of the contrast me- 
ium in conjunction with cerebral angiography and the safety margin, 
‘hich for the above mentioned reasons must be adhered to, forces one 
» draw certain conclusions of practical value on the basis of the ex- 
eriments referred to above: 

It may be assumed that quickly injected contrast medium passes 
hrough the cerebral arteries in substantially unchanged concentration 

the arteria carotis interna is punctured direct. This also holds true 
lor vertebral angiography ad modum Raper if the probe inserted 
ia the vertebral artery is of such a caliber as will substantially fill the 
vessel. In this case the 50 p. c. concentration contrast solution ought 
Lot to be used or, if so, only by way of exception and even then the dose 
saould be small and only one injection be given. In carotid angiography 
with a puncture of the arteria carotis interna the density of the radio- 
graphic shadows is sufficient with the use of a 35 p. c. conc. contrast 
medium, as also pointed out by Poo (1940). At the Neuroroentgen- 
Diagnostic Laboratory, Lund, we always use a 35 p. c. contrast solution 
for this type of puncture. 

If the arteria carotis communis is punctured, we always inject first 
a 35 p. c. solution after which radiographs are taken. After we have con- 
vinced ourselves either by the reaction of the patient, or preferably by 
a study of these pictures, that it is actually the arteria carotis communis 
that has been punctured, we take a stereoscopic picture with a new in- 
jection, this time eventually with a 50 p. c. solution. 

As the application time plays a considerable réle it should be as 
short as possible. This is, above all, attainable by reducing the contrast 
dose to a minimum. A careful timing of the injection in relation to the 
exposures is necessary in such cases (ZEHNDER, 1938, and ENGESET and 
KVADSHEIM, 1948). Furthermore the application time may be reduced 
by limiting the number of injections as far as possible. In view of the 
fact that the diagnosis, as pointed out above, requires a certain number 
of angiographs, front and side pictures ought preferably to be taken 
simultaneously with the same injection, as was originally suggested by 
Dyes, 1938. Finally, the whole examination depends substantially on 
tie choice of the contrast medium. When experimenting on the suitability 
oi contrast media for angiographic purposes, it is obvious that heed must 
be paid to the possibility that a disturbance of the permeability of the 
cerebral blood vessels may occur. What is necessary is an exact phar- 
racodynamic method for determining the concentration above which 
te contrast medium becomes injurious. The technique applied by us 
@id based on earlier examinations of the determination of chemotoxic 
c ‘sturbances of the permeability of the blood vessels in the brain (Bro- 
) AN and LINDBERG-BROMAN 1945) seems best to fulfil the requirements 
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of such a pharmacological examination method. It is also our intentior 
to investigate in this manner other contrast media intended for an. 
giography. 


We want to thank dr med. C. G. Holmberg who very kindly permitte: 
us to work at the Central Laboratory of the University Clinics. 


SUMMARY 


The contrast media mostly applied for cerebral angiography nowadays are water 
soluble, organic, iodized substances (contrast media of the Diodrast group). Clinical ex- 
perience has shown that such media, especially when high concentrations are used, 
sometimes may cause symptoms of cerebral lesion. The nature of this lesion has hitherto 
been unknown. The writers have assumed that the primary damage due to the nature 
and application technique of these media was to be sought in the vascular wall causing 
disturbance of the permeability. The examination technique for recording disturbances 
of the permeability of the cerebral vessels in animal expériments was therefore applied 
with contrast media of the Diodrast type intended inter al. for cerebral angiography. 
The concentration of the contrast medium and the application time of same were especially 
investigated. It was thereby revealed that if this medium is injected in 50 p. c. solutions 
and with an application time of about 10 secs. or more a permeability disturbance will 
as a rule arise. In higher concentrations a disturbance could be caused already at an 
application time of two seconds. This damage to the blood brain barrier in turn usually 
causes serious disturbances of the cerebral functions. The degree and duration of the 
lesion have been studied. The lesion was discovered to be a pure disturbance of the blood- 
brain-barrier. It could with a special technique be demonstrated that a moderate dis- 
turbance was reversible already within two hours. It is apparent that when searching 
for suitable contrast media for angiography, it should be observed that certain contrast 
media may cause serious vascular lesions if the concentration and application time ex- 
ceed certain limits. The experimental technique described can be used for pharmaco- 
dynamically testing such contrast media. 


ZUSAMMENFASSUNG 


Die bei der Gehirnangiographie heutzutage zumeist verwendeten Kontrastmittel 
sind wasserlésliche, organische, jodierte Substanzen (Kontrastmittel der Diodrast-Gruppe). 
Die klinische Erfahrung hat gezeigt, dass solche Mittel, besonders bei Verwendung star- 
ker Konzentrationen, manchmal Symptome einer Gehirnschadigung geben kénnen: Die 
Art dieser Schidigung ist bisher unbekannt gewesen. Verff. nahmen an, dass die primiire, 
durch die Natur und Applikationstechnik dieser Mittel verursachte Schiadigung in der 
Gefiisswand zu suchen ist, indem Stérungen der Permeabilitét der Gehirngefiasse auftre- 
ten. In Tierversuchen wurden deshalb unter anderem fiir Gehirnangiographie abgesehene 
Kontrastmittel vom Typus des Diodrast verwendet. Die Konzentration des Kontras‘- 
mittels und die Dauer der Applikation desselben wurden besonders untersucht. Hierb«i 
stellte sich heraus, dass eine Stérung der Durchlassigkeit in der Regel auftreten wir|, 
wenn dieses Mittel in 50 %igen Lésungen und mit einer Applikationsdauer von etwa '\) 
Sekunden oder mehr eingespritzt wird. Bei héheren Konzentrationen kann eine Stérung 
schon bei einer Applikationszeit von zwei Sekunden auftreten. Diese Schidigung dr 
Blut-Hirnschranke ruft ihrerseits gewéhnlich ernste Stérungen der Gehirnfunktion h: 
vor. Der Grad und die Dauer der Schidigung wurden studiert. Die Schidigung erwi s 
sich als eine reine Stérung der Blut-Hirnschranke. Mit einer besonderen Technik konn e 
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1an nachweisen, dass eine miassige Stérung schon nach zwei Stunden verschwunden sein 
onnte. Offenbar muss man beim Suchen nach einem passenden Kontrastmittel fiir 
ngiographie beachten, dass gewisse Kontrastmittel ernste Gefiassschidigungen geben 
innen, wenn die Konzentration und die Applikationsdauer gewisse Grenzen iiberschrei- 
n. Die beschriebene experimentelle Technik kann zur pharmakodynamischen Priifung 
cher Kontrastmittel verwendet werden. 


RESUME 


Les produits du contraste. les plus employés aujourd’hui dans l’angiographie céré- 
‘ale sont des substances hydro-solubles organiques et iodées (produits de contraste du 
oupe du Diodraste). L’expérience clinique a montré que ces produits, spécialement 
| rsqu’ils sont employés & des concentrations élevées, peuvent parfois donner lieu 4 des 
mptomes de lésion cérébrale. La nature de cette lésion est restée inconnue jusqu’a ce 
ur. Les auteurs ont admis que la lésion primitive, due 4 la composition et 4 la technique 
i application de ces substances, devait étre cherchée dans la paroi vasculaire ov elle 
causait des troubles dans la perméabilité des vaisseaux cérébraux. Ils ont donc, dans des 
expériences sur les animaux, utilisé des produits de contraste du type du Diodraste des- 
tinés entre autre & l’angiographie cérébrale. Ils ont spécialement étudié l’effet de la 
concentration du produit de contraste et celui de la durée d’application. Cela leur a 
montré qu’avec une solution de contraste & 50 % et une durée d’application d’en- 
viron 10 secondes ou davantage, il survient dans la régle un trouble de la periméabilité. 
Avee des concentrations plus fortes un trouble pouvait étre causé déj&i par un temps 
d’application de deux secondes. Ce dommage infligé 4 la barriére hémato-encephalique 
cause & son tour, habituellement, des troubles sérieux des fonctions cérébrales. Le degré 
et la durée de la lésion ont fait l’objet d'une étude. On a découvert que la lésion est 
purement un dérangement de la barriére hémato-encephalique. Par une technique 
spéciale il a pu étre démontré qu'un dérangement modéré était réversible déja en l’espace 
de deux heures. Il est évident que, lorsqu’on est 4 la recherche de substances de con- 
traste convenant 4 l’angiographie, il faut observer que certaines entre elles peuvent 
eauser des lésions vasculaires sérieuses si leur concentration et la durée d’application 
excédent certaines limites. La technique expérimentale décrite peut servir 4 l’épreuve 
pharmaco-dynamique de pareils produits de contraste. 
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ROM THE ROENTGEN CLINIC OF THE TOWN AND COUNTY HOSPITAL, VIBORG, DENMARK 
(CHIEF: KRISTIAN OVERGAARD, M. D.) 


POLYPS OF THE STOMACH AND DUODENUM! 
by 


Kristian Overgaard 


At roentgen examinations of the stomach one sometimes finds filling 
defects there or in the duodenum, which from their appearance must be 
interpreted as tumors and yet in their whole apparition are so ditferent 
from malignant growths that they must be taken to be benign. I have 
had occasion to observe a number of such cases, some of which I shall 
briefly describe in the following. 


Case 1. M.T., female, aged 69 years. (Record no. 2827/36.) In 1924 operated upon 
for biliary affection, otherwise well until she two months before admission became ill 
after a dinner party, with pressure in the 
gastric region and vomiting. For some days 
melena, but since no gastric attacks. Treated 
at home with ulcer cure. Now obstipation, 
fatigue and headache. Hemoglobin 70 per 
cent (Sahli). Blood pressure 150/70. Achylia, 
but no retention in the stomach or occult 
bleeding. 

Roentgen examination, Sep. 23rd, 1936, 
showed a stomach of normal size and shape. 
The bulbus duodeni rather large, almost 
spherical, but varying a little in size; the 
marginal zone distinctly marked, but in the 
central portion a slight thinning and at 
moderate compression there was here seen a 
distinct, plum-sized filling defect composed of 
numerous uniform small parts, each about 
the size of a hazelnut kernel. The wall of 
the bulbus slightly changeable and not in- 
fil‘rated (Fig. 1). In the descending part of 
th: duodenum was seen a walnut-sized diver- 
tiulum. Roentgenologic diagnosis: polyp of 
th: duodenum. 

Light diet was prescribed, the patient 


1 Submitted for publication, June 15, 1948. 
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Fig. 2. 


got well and was discharged. In 1947 her physician reported that she had died in 
1943 of pneumonia. No sign of stomach disease. 


Case 2. C.J.C., male, aged 76 years, tanner. (Record no. 3123/36.) In 1925 pressure 
in the epigastrium after meals. Admitted to medical service of the Viborg Town and 
County Hospital. Hemoglobin 90 per cent (Sahli). Wassermann negative. Achylia, but 
no retention in the stomach and no occult bleeding. Roentgen examination showed 
prepyloric filling defect interpreted as cancer of the stomach. Treatment with light 
diet, with good effect. Now, two days before admission in 1936, ill with intense pain 
below right thoracic margin, interpreted as due to gallstone. No icterus. Wassermann 
negative. Still achylia, but no delay in the emptying of stomach and no occult bleeding. 

Roentgen examination Oct. 21st, 1936: Stomach of normal size and shape. In the distal 
about 6 cm. of the pyloric antrum a filling defect, very irregular in outline, at compression 
showing polycyclic fairly sharp contour, at moderate compression taking up nearly the 
whole of the antrum. The peristalsis could be followed almost to the pylorus. The lesser 
curvature free. The bulbus of normal size, but its basal portion showed barium only 
along the margin, the remainder being filled with tumor masses buckled and slightly 
unsharp in contour (Fig. 2). Good passage of barium to the duodenum. 

Follow-up examination May 17th, 1947: Patient feeling well; occasional slight dys- 
pepsia. No hematemesis or melena. No attacks of pain. The filling defect in the antrum 
has become still larger; there is now only a small, irregular passage through the whole of 
the antrum. The defect in the bulbus smaller than at previous roentgen examinatica 
(Fig. 3). 


Case 3. Th. Th., male, aged 54 years, farmer. (Record no. 2963/37.) For a short 
time past non-characieristic dyspepsia. No functional tests. Roentgen examination Se». 
18th, 1937: Stomach normal except for a filling defect, the size of a hazelnut kernel, 
in the greater curvature. Peristalsis normal. 

Follow-up examination Dec. 20th, 1947: Patient well; no dyspepsia. Roentgen exa! 
ination: Unchanged, slight filling defect. 


Case 4. 8. L., female, aged 42 years. (Record no. 2885/38.) Admitted to medic 
service suffering from various muscular pains. Had complained for a year of dyspeps 
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the food returning a couple of hours after meals; salivation, heartburn, occasional vom- 
itings. Defecation daily. Abdomen, nothing particular, Hemoglobin 80 per cent (Sahli). 
Wassermann negative. Sedimentation reaction 6. Stomach function test showed normal 
acid values. No occult bleeding. When discharged, the patient tolerated a light, lenient 
diet. 

Roentgen examination Aug. 13th, 1938: Slightly irregular mucosal tracing in the 
fundus and antrum. The contours on the whole sharp. Nowhere fixation of the wall. In a 
few of the films taken at different examinations were seen three or four fully pea-sized, 
round rarefactions in the antrum, right in front of the pylorus (Fig. 4). In many other 
films these could not be seen, however. The bulbus normal. 

Follow-up examination Dec. 13th, 1947: Of late increasing nausea and pressure in the 
epigastrium; no vomitings. Stools normal. The patient believed that she had been losing 
weight. Roentgenography showed considerable changes in the stomach since previous 
examinations. The distal end of the stomach was changed into a rather rigid tube about 
the thickness of a pencil, but for a distance of 3—4 cm. slightly irregular. The transition 
from this tube to the corpus was rather abrupt. The shape of the canal was not quite the 
same all the way, but there was no marked stiffness of the wall (Fig. 5). In the corpus 
there was strong mucosal tracing. The bulbus 
was well filled and of normal shape. There 
were no indications of polyps or any other 
rarefactions in the barium filling of the stom- 
ach. The picture is probably due to a tumor 
formation. 

The patient was re-admitted to the sur- 

il service from Jan. Ist to Feb. 10th, 1948. 
palpable tumor. Test meal — acid secre- 
1 normal, but excessive mucus. Consider- 

» delay in the emptying of the stomach. 

occult bleeding. Laparotomy (Jan. 15th, 

Dr. BARTELS) revealed an intumescence, 

size of a lady-apple, close to the antrum, 

nding to and constricting the pylorus. 

nodules. The tumor was resected. Cutting 

losed a wound, 3 cm. in diameter, on 

lesser curvature, in front of the pylorus, 
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Fig. 5. 


with thickened edges and considerable muscular hypertrophy (about 1.5 cm.). No macro- 
scopic evidence of malignancy. Microscopy (Prosector, Dr. Vimrrup) showed a mucino- 
genous carcinoma in a chronic gastric ulcer. The subsequent course uneventful. 


Case 5. A.H., male, aged 49 years, cottar. (Record no. 3492/38.) Well until the fall 
of 1938, when he began to suffer from an undefined pressing pain in the region about the 
umbilicus. The pain had no relation to meals. Defecation sluggish; feces lumpy, with 
strands of mucus. No loss of weight. Abdomen soft, not tender. Liver normal. No ascites. 
Sahli 100 per cent. Test meal — achylia, but normal evacuation. No occult bleeding. 
(oChronic gastritis».) 

Roentgen examination Oct. 20th, 1938: Stomach of normal size and shape. Corpus 
normal. In several films the contour of the antrum was slightly irregular on the lessser 
curvature, the mucosal folds swollen (slightly wavy), though somewhat varying. The 
mucosal pattern ran in longitudinal folds. In the middle of the antrum, extending to its 
margin on the greater curvature, there was a barely hazelnut-sized, sharply contoured 
filling defect, interrupting a couple of the longitudinal folds. With massive barium filling 
it was visible as a slight rarefaction. The peristalsis proceeded uninterrupted over the 
antrum, The bulbus was well filled. A later roentgen examination, Feb. 25th, 1939, showed 
precisely the same picture, without any change. — On March 14th, 1947, the patient was 
reported to be living and well. 


Case 6. M. J., male, aged 64 years. (Record no. 564/39.) Formerly well. Now for 
some months past periodical pains in the abdomen, lasting 3—4 days. Except for 0'- 
stipation, no particular dyspepsia. Hemoglobin 97 per cent (Sahli). Abdomen natur: 

Roentgen examination March 21st, 1939: Size, shape and location of stomach norm: 
Peristalsis perfectly normal. In the antrum a hazelnut-sized rarefaction (Fig. 6), whi 
in the different films was seen in slightly varying positions. In films of the mucosa it w s 
sharply circumscribed; with massive barium filling it became blurred or hidden. T 
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Fig. 6. 


pattern of the mucosa regular. At control examination April 14th, same year, the filling 
defect was seen to be a little smaller but otherwise of about the same appearance. 


Follow-up examination June 3rd, 1947: The patient felt well. No dyspepsia. Stomach 
normal. No demonstrable filling defect. 


Case 7. M. M., female, aged 70 years. (Record no. 2787/40.) Patient in medical 


ward July 25th—Oct. 3rd, 1940. Thirty years’ history of »gastric catarrh», for which she 
has been keeping to light diet, with the result that she has had only very slight dyspeptic 
troubles. In 1936 cerebral hemorrhage, resulting in impaired function of right arm and 
leg. Since March 1940 diarrhea, with thin, fetid stools. Wassermann negative. Blood 
normal. Test meal —achylia, but normal evacuation. No occult bleeding. Hemoglobin 
82 per cent (Sahli). During her stay in the hospital the intestinal symptoms disappeared, 
and she was discharged feeling well. 

Roentgen examination Aug. 5th, 1940: Stomach of normal shape and size. Peristalsis 
and tonus normal. Mucosal pattern rather coarse, but of regular type. Centrally in the 
distal part of the corpus, but somewhat movable on pressure, a filling defect about the 
size of a tangerine and apparently composed of several round, about hazelnut-sized 
tumors (Fig. 7). On compression they were seen sharply outlined, but with more barium 
they disappeared. In a couple of films a distinct, cherry-sized defect of similar appearance 

1s seen in the basal end of the bulbus. 

Oct. 19th, 1947: In answer to inquiry (by telephone) it is stated that the patient is 

ther infirm, but otherwise feeling well, keeps a light diet and has no dyspeptic com- 
1ints, but does not wish to come for roentgen examination. 


Case 8. M.D., female, aged 65 years. (Record no. 1669/41.) For about six months 

st suffering from pressing pain in the epigastrium, not radiating and with no particular 

» lation to food. Some nausea and vomiting; no hematemesis. Considerable loss of weight. 

) difficulty in swallowing. Sedimentation reaction 73. Hemoglobin 72 per cent. Test 
‘al — achylia, but normal evacuation. No occult bleeding. 

Roentgen examination April 23rd, 1941: Irregular, polycyclic filling defect, as large 

a clenched fist, in the fundus. Filling defect in the stomach, small curvature below the 


24—480088. Acta Radiologica. Vol. XXX. 
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Fig. 7. 


cardia, presumably the base of a broader polyp. On the lower part of the greater cur- 
vature three pea-sized rarefactions, small polyps (Fig. 8). Patient discharged without 


operation. 
March 14th, 1947: No symptoms from the stomach. Patient very deaf and debile. 


Case 9. M.S., female, aged 60 years. (Record no. 3928/41.) Two years before ad 
mission dyspeptic symptoms, which disappeared spontaneously. In the last 4—5 months 
pressing and griping pains partly in the 
epigastrium, partly more diffusely in the 
abdomen, without particular relation to 
meals. Loss of weight, 7—8 kg. Abdo- 
men large and soft; no palpable tumour. 
Test meal — achylia; no occult bleeding. 
Hemoglobin 87 per cent (Sicca). 
Roentgen examination Oct. 4th, 194/f 
showed normal conditions. Bulbus o, 
normal size and shape. In its central par 
a couple of round, hazelnut-sized filling 
defects, partly covering each other (Fi 
9). No signs of infiltration in the wal. 
Evacuation of the stomach free. 
Follow-up examination Oct. 22nd, 194 
Patient feeling well on light diet and h 
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Fig. 10. Fig. 11. 


no dyspeptic attacks. Roentgen examination shows no pathologic changes in the stomach 
since last examination; the bulbus presents the same appearance as before, but the filling 
defects have become somewhat larger (Fig. 10). 


Case 10. M. N., male, aged 51 years. (Record no. 1293/41.) Three years” history 
of slight pain across the abdomen, in the last six months also pain at the top of.the epi- 
gastrium, at times rather severe, occurring daily without particular relation to meals. 
‘est meal — achylia, but normal evacuation. Once occult bleeding demonstrated. 

Roentgen examination March 26th, 1941, showed on the whole normal condition of 

he stomach, only that there in all the films of the mucosa was seen an oval, cherry- 

sived filling defect in the antrum, interrupting one of the folds (Fig. 11). With massive 

rium filling nothing abnormal was seen. Peristalsis normal; no signs of infiltration in 
wall. Bulbus normal. 

March 31st, 1947: Patient feeling well. No dyspepsia. Roentgen examination shows 

thing abnormal. 


Case 11. A.T., male, aged 56 years. (Record no. 4462/38.) In 1929 admitted 
surgical ward for duodenal ulcer. Shortly before admission he had suddenly vomited 


Bit 
5 
Fig. 9. 
| 


850 KRISTIAN OVERGAARD 


three mouthfuls of clotted blood. No hematemesis during stay in the hospital. During the 
first two weeks some occult blood in the stools. Hemoglobin 64—77 per cent (Sahli) 
No functional tests. After leaving hospital well, free of dyspepsia and with stools normal 
until October 1938, when he got slight, indefinite pains in the epigastrium, in the neigh- 
bourhood of the greater curvature, without relation to meals and not relieved by the in- 
take of food. For a short time diarrhea with dark stools. With treatment with egg-milk 
and light diet the symptoms disappeared. Stomach examination showed normal acic 
values, no retention and no occult bleeding. 

Roentgen examination Dec. 14th, 1938: Size, shape and location of stomach normal 
The filling of the antrum rather defective. With slight compression the contours wer 
irregular, the filling defective, with small, irregular rarefactions. The pattern of the mu 
cosal design very irregular, interrupted by several round, hazelnut-sized defects. N« 
demonstrable stiffness of the wall. Good passage through the pylorus. No changes in thy 
bulbus. A second roentgen examination, for control, on Jan. 11th, 1940, showed conditio1 
unchanged. 

May 31st, 1947: Patient feeling well; no dyspepsia. Roentgen examination show 
condition still unchanged. 


Besides in the 11 cases here described, the roentgenologic diagnosis 
of polyp of the antrum has during the period 1936—1941 been made in 
3, and of polyp of the duodenum in 3 cases. Four of these 6 (2 polyps of 
the antrum and 2 of the duodenum) were re-examined in 1947 and no 
pathological changes found. About the 2 remaining cases (1 polyp of the 
antrum and 1 of the duodenum) we have information stating that the 
patients are well. In all these cases the polyps were rather small, none of 


them larger than the size of a hazelnut. The total number of stomach 
examinations made during the same period was about 3,600. 

In most of the current textbooks,’ pictures of a corresponding char 
acter are not mentioned at all or only referred to cursorily, but in the 
periodical literature a considerable number of cases have been described, 
mostly by American, but also by British, French and German writers. 
From Scandinavian countries only a few cases had been reported - 
by AKERLUND in 1921, PETERSEN in 1935, RoELSEN also in 1936, and 
STEINERT in 1939 — before ForssmMan (1943) and Kotmert (1945) 
published somewhat larger series. 

Many of the published case reports contain, besides description of the 
roentgenologic findings, information about the clinical observations, an 
very often also about the operative or postmortem findings, so that 1' 
now on the basis of the existing communications is possible to form an 
idea of the pathological changes accountable for these pictures, and of the 
significance of the findings. Though a positive differentiation from othe" 
affections is not always possible, it is now more or less commonly agree:| 


1 While the disease in earlier days was considered to be extremely rare, it has in 
recent years been diagnosed more frequently and a number of the modern Americ 1 
textbooks (Clinical Radiology, Frederick and others) are giving it more extensi 
mention. 
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that they correspond to a development of polyps from the mucosa of the 
stomach or duodenum. 

Macroscopically, these polyps have the appearance of rather soft, 
slightly irregularly shaped, but on the whole roundish, often polyspheric 
umors, as a rule with a distinct, sometimes very long stalk. According 
o BaLtrour & HENDERSON (1927), they may vary in diameter from 0.6 
.o 2.5 cm. and attain a length of 8 cm. Patho-anatomically, they have 
geen described in considerable detail by MENETRIER (1888) under the 
erm polyadénome polypeux. MENETRIER also at the same time described 
nother form, of a somewhat similar histologic structure, but with flat, 
oatchy thickenings of the mucosa, which he calls polyadénome en nappe. 
ROSENBACH & DisQueE (1923) collected patho-anatomic information about 
(22 cases, BRuNN & PEARL (1926) gave clinical and pathologic descrip- 
tions of 84, and in 1943 of 41 additional cases of multiple polyps. 
SpRIGGs (1943) reported 70 new cases, part of them with description of 
the clinical and radiologic features. 

The polyps may be single or multiple. According to RosenBacH & 
DisQquE, and Stewart (1931), the two forms occur with about equal 
frequency. Any part of the stomach may give rise to a polyp, but several 
writers state that they are oftenest situated in the antrum. Most of those 
demonstrated roentgenologically were in that site, but this may possibly 
be due to the technic of examination. The growths are oftenest found in 
subjects above the age of 40 years. Asa rule, the polyps occur only in the 
stomach or the bulbus duodeni, but there does not seem to be any sharp 
demarcation between these solitary tumors and the generalised, hered- 
itary gastro-intestinal polyposis. 

The statements in the literature respecting the frequency with which 
polyps of the stomach are found at necropsies vary somewhat, but on the 
whole a number of investigations in recent times show fairly accordant 
incidence figures, about 0.4—0.6 per cent. In statistics of large numbers 
of necropsies the figures from different sources are as follows: 


No. of necropsies No. of polyps Percentage 


10 0.1 

4 0.05 

0.7 

PBSTEIN . 14 2.3 
TILGER, (quoted by RosEn- 

BACH & DIsQuE)....... 3,500 14 0.4 
Fcutrason & Wricut (1925) 8,000 38 0.47 
S-EWART (1931) 12,800 56 (— 12) 0.44 
& ERICKSEN (1936) 6,242 31(+ 5duo- 0.6 

denal polyps) 


) 
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Several investigations show the frequency of polyps in relation to 
other affections of the stomach. Thus, ELt1ason and Wricut found at 
necropsies 38 polyps (papillomata and adenomata) and 1 polyposis to 
4 myomata and 6 fibromata, RicgLeR & ERICKSEN 41 polyps of the 
stomach ++ 5 of the duodenum to 130 cancers of the stomach, 12 myomata 
and 2 fibromata. At operations, BaLrour & HENDERSON (1927) found 
14 polyps + 4 adenomata and 1 polyposis to 23 fibromata and myomata 
EusTERMAN & SENTY (1922) in 2,146 operations 6 polyps to 10 myo- 
mata, 5 fibromata and 6 other tumors of the stomach. The older literature 
mentions myomata much oftener than polyps. Extiason & WricHt 
who made a survey of it, found recorded 321 myomata + 23 fibromata 
to only 35 polyps; which seems to show that in earlier days little heed 
was paid to the latter, whereas in more recent times they have been the 
object of considerable study. From the investigations made, it appears 
that polyps developed from the mucosa are by no means rare, and that 
they probably — next to the relatively frequent small leiomyomata, to 
which attention was called particularly by Rrenrrz (1930) — constitute 
the largest group of non-malignant gastric tumors. 

The nature of gastric polyps has been discussed. Some writers, like 
RrBBERT and CoHNHEIM, have believed them to be true tumors arisen 
on the basis of cells dislocated during fetal life, while others have held 
them to be the result of inflammatory processes in the gastric mucosa. 
This diversity of opinion finds its expression in the distinction made 
by several writers between adenomata, fibroepitheliomata, papillomata 
and polyps, for each of which some of them set up different morphologic 
criteria. The most recent studies of fresh, fixed material (LUBARSCH, 
KONJETZNY) give a picture, however, which strongly supports the sug- 
gestion that the affection is of inflammatory character and merely 
represents an extreme development of the commonly occurring chronic 
atrophic-hypertrophic gastritis, where the characteristic feature of the 
polyp formation is the great inflammatory increase in the number of 
the epithelial cells. This accords well with the fact that polyps have 
often been observed in cases of pernicious anemia (EMILE-WEIL, Broca 
& EupDEL, 1942; 1936; Harine, 1932; PInKE, 1935; Moore, 1927; 
HoLMEs, 1927), since mucosal changes of a similar nature are a charac- 
teristic feature of this affection. 

The histologic structure of the polyps is characterised by an enormovs 
increase in the number of epithelial cells, which forces the supportir 
connective tissue to form a greatly branching basal stock. The epitheli 
cells may be of normal type, but the crypts are often lined with an i 
different epithelium, which here may be lower; the specific glandul:: 
epithelium is absent. Metaplasias are frequent. The epithelium may | 
stratified, irregular (KONJETZNY), and there may be irregularities in tl : 
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form and stainability of the nuclei. In the deeper parts there are often 
rystic dilatations. 

These conditions are frequently mentioned in the description of speci- 
mens obtained by surgical operation, and are as a rule interpreted as 
ndicative of incipient malignant degeneration. This is hardly justified, 
nowever, since as KoNJETZNY has pointed out — the cellular and 
ylandular structure of a gastric mucosal membrane which is the seat of 
icute or chronic inflammation may be very irregular and only the typical 
nvasive growth can be taken as expression for a malignant affection. 
still, in some rare cases polyps have been found whose structure on the 
vhole was benign, but which in certain parts showed an indubitable 
nalignant character (KoNJETzNY; McRoperts; PALMER; Sprices). In 
he surrounding mucosa there are always profound inflammatory changes, 
as a rule of a chronic, atrophic-hyperplastic character; but also areas 
showing more acute, exudative changes are often found. In the literature 
there is also frequent mention of polyps in stomachs of which other 
parts are the seat of malignant growths; and on the whole it seems beyond 
doubt that there is a relation between polyps and cancer of the stomach; 
but the nature of this relation is still obscure. 

The clinical symptoms caused by the affection are not particularly 
characteristic. In a great many of the cases where the growths were 
found at necropsy, their presence does not seem to have given rise to any 
symptoms, or to have been only slightly noticed. In the clinically de- 
monstrated cases, a rather uncharacteristic dyspepsia is the dominating 
symptom, together with some slight pressure after meals and a feeling 
of the stomach being filled. Sometimes nausea and vomiting of mucus are 
mentioned. As to the manner in which the intake of food affects the pain, 
the statements vary: in some cases exacerbation, in others relief, is re- 
corded. In several case reports there is mention of acute colicky pain in 
the epigastrium, which by BEUTEL is explained as due to the polyp pro- 
lapsing into the pylorus, perhaps with second iry intussusception of the 
stomach as result. In many cases the polyps give rise to bleeding, either 
rather gross, with hematemesis or melena, or occult, sometimes with 
secondary anemia. As a rule there is no tenderness or palpable tumor, 
even if the growth is large. This negative palpation finding is by several 
authors stated to be a sign of polyp of the stomach and is also mentioned 
in connexion with operative palpation of the stomach (Ductas). The 
gastric acid secretion is oftenest diminished; achylia or marked hypochylia 
is the usual finding; on the other hand there is often abundant secretion 
cf mucus. Delay in the emptying of the stomach is mentioned in a number 
(f cases. Sometimes the stomach wash-out may contain detached portions 
‘f a polyp, histologic examination of which may establish the diagnosis 
1912). 
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For the demonstration of polyps of the stomach, the roentgenologic 
examination is far more important though, than these uncharacteristic 
symptoms. The roentgenologic findings are described somewhat variously 
by the different writers; which is simply due, however, to the varying 
size and more or less pedunculated form of the growths. Herz, who was 
probably the first to report such a finding, described it as lobular, bunch 
of grapes-like filling defect hanging by a stalk from the lesser curvature 
and extending into the lumen of the stomach about in the middle of 
the corpus. SCHLESINGER (1927) found a sharply circumscribed smooth- 
edged central filling defect in a stomach with otherwise perfectly norma 
outline and peristalsis. GASSMAN (1921) and LEDDERHOSE (1913) found 
tumors whose outlines were more blurred, Bouvier (1925) a filling de- 
fect of more irregular form. ScHULZE (1926) described a large papillary 
adenoma arising from a broader base as a large lobulated tumor 
which filled the entire lumen in the middle part of the corpus, but with 
a clear borderline, which also left the stomach contour distinct except 
for a portion corresponding to the base of the tumor. Moore (1927) 
says, on the basis of a considerable number of cases observed by himself, 
that the filling defect generally is central rather than marginal, is com 
monly rounded; that a large tumor will occasionally be compound lobul- 
ated, but its individual lobules evenly rounded; that the mucosal tracing 
is commonly normal, though not in the case of multiple polyps; that the 
form of the stomach as a rule is normal, because the polyp does not 
give rise to spasms and does not affect the muscularis mucosae; and 
that the peristalsis is not interrupted. 

When a polyp is present concurrently with cancer of the stomach, 
oftenest only the cancer can be demonstrated. Already Moore points out 
that small polyps as a rule can only be demonstrated by compression. 
This is further stressed by BEUTEL (1929), H. H. Bere (1930) and Sprices 
(1942), and Gurzeir (1926) notes that the filling defect becomes larger 
with increased compression. Brey (1920) described digitate filling de- 
fects. HERNHEISER demonstrated an intermediate form between a polyp 
and a coarse fold of mucosa, and similar findings are mentioned bv 

SEUTEL (1929) and KicHLER (1930), who also note the mobility of the 
polyps. Katiscu {1922) thought that he could demonstrate a continua- 
tion of the relief of the mucosal folds across the tumor, but the correctness 
of this is denied by Pansporr & DETERMAN (1934) as well as by HEeRN- 
HEISER, who believed that it was a matter of projection of the mucosa 
on the side away from the tumor. HoLitMan (1936), however, found : 
reticular surface tracing of the tumor. 

Hecker & PrEvot (1930) found in two cases of polypous gastritis 
multiple sharp-edged, floating rarefactions in connexion with scallop: 
contours of the greater curvature, which they interpreted as expressic) 
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for marginally situated polyps. A similar picture was described in 1925 
yy SretMaANN & SCHINDLER, who in a patient who had formerly 
undergone a gastroenterostomy found a coarsely dented outline of the 
mucosa, which particularly in the antrum showed a honey-comb tracing 
lue to numerous small rarefactions. In this case gastroscopy showed 
he presence of several polyps. 

MerYER-BorsTEL (1931) expressly calls attention to the fact that the 
yicture changes under different conditions of examination. In roentgeno- 
zraphs of the mucosal pattern taken under compression the polyps show 
hemselves as perfectly smooth-contoured, sometimes movable defects 
n the relief design, while the surrounding folds are unaltered. Without 
‘compression the sharp contour disappears. With massive barium filling 
here may in the case of marginal polyps be seen sharply circumscribed 
semilunar filling defects with wavy, convex marginal outlines. If the polyp 
iormation is large, the picture becomes blurred. HARING (1932) mentions 
that polyps do not show any defect in the wall of the stomach, as there is 
always a free, contrast-filled space between the latter and the filling defect. 

Similar filling defects may be found in the duodenum. They 1 may be 
due to polyps arisen from the mucosa of the stomach, since these may 
prolapse through the pylorus into the bulbus (Moore; PINKE; FLEISCHER, 
1932: PorrtER & LAMBAREUX, 1930) and even as far as to the duo- 
denojejunal flexure (Frort, 1939), or to polyps arisen from the mucosa 
of the duodenum itself. A case with the latter origin was described by 
ROELSEN (1935), who collected 18 of the same kind. Pathologically and 
clinically there does not seem to be any essential difference between the 
two kinds, though. 

Comparatively few of the cases described in the literature were fol- 
lowed up with repeated roentgen examinations for any considerable 
length of time. Of a few of those in which it was the case it is recorded that 
the tumors increased in size (RigLER & ErickKsEN; Sprices), while in 
a very few diminution of the filling defect was observed (SpricGs); but 
in several cases the roentgenologic ‘picture remained for a long time un- 
changed (ForssMAN). Also a subsequent development of cancer in an 
apparently benign polyp is described by these writers. 

Several authors stress the importance of the technic employed for the 
demonstration of polyps. Thus RIGLER & ERICKSEN, 
‘prices and others emphasize the value of a technic similar to that 
employed in roentgenologic study of the mucosal relief, with sparse 
contrast filling and gentle compression. Natorp (1931) recommends 
soarse barium filling followed by insufflation of air. With more massive 
filing it becomes difficult to demonstrate the presence of the polyp. 
“he demonstration is probably best made with the patient in reclining 
| sition (ELIAsOoN, PENDERGRASS & WRIGHT). 
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There are not many statements about how often these formations 
can be demonstrated roentgenologically. In contrast to CARMAN (1921), 
who in 50,000 stomach examinations found only 2 benign tumors, and 
Dwyer (1932), who in over 5,000 found 3, only one of which was a polyp 
though, Ricter & ErickseN found in examination of 4,236 stomachs 
1,547 which showed pathologic changes. Of the latter number, 212 wer 

malignant tumors, 27 benign growths, 25 of them in the stomach, 2 ir 
the duodenum. The nature of these benign growths is not specified 
but from the text it appears that the majority of them were polyps 
Spriecs found in roentgen examinations of 4,422 stomachs 10 polyps oi! 
the stomach and 1 of the duodenum, and, besides, 19 cases of polypous, 
hypertrophic gastritis. BeNnepict & ALLEN (1934) found 17 cases oi 
polyps, 7 of them with presumably malignant degeneration, KiRKLIN & 
BropErs (1937) 19 cases of polyp, 4 of them single, 7 multiple and § 
with generalised polyposis. ForssMan found in roentgen examination 
of 6,500 stomachs 11 cases of solitary polyp, 6 cases of multiple polyps 
and 3 of papillomas, and besides 8 cases of myomas, 1 case of neurinoma 
and 1 case of hemangioma. 

Our own observations are in good accordance with these figures, 
in as much as we in the period 1936—1941 in about 3,600 stomach exam 
inations found 17 cases of polyps in the stomach and duodenum (barely 
0.5 per cent). Of these, 2 were in the corpus, 8 in the antrum, while in 2 
cases there were polyps both in the antrum and the bulbus. In 10 cases 
the growths were single, in 7 multiple. 

These observations show that the roentgenologic picture is rather 
characteristic as far as the smaller, isolated tumors are concerned, but 
as regards the larger the interpretation can be very difficult, because 
the filling defect in these cases is often uncharacteristic. The free mobility 
of the stomach wall i is, however, an important pointer for the diagnosis 
from malignant tumors. The other benign gastric tumors — myomata, 
fibromata and neurinomata — can oftenest be recognized by their 
broader base and by a sharp, smooth outline which does not as easily 
change by pressure, and often also by a typical central »crater» appearance. 
The most difficult is the diagnosis from the hypertrophic mucosal process 
in plastic gastritis, which may occur isolated or as an accompanying 
element of a stomach ulcer. In such cases the folds will, however, for 
the most part be broad and running longitudinally or transversely, but 
between them there may be found more circumscribed areas resemblin+ 
polyps. It is probable that these may indeed be due to such growth:, 
and the pathoanatomic findings in the two affections also have certai. 
traits in common, although the picture of the plastic gastritis oftenes' 
is characterised by acute, exudative and hyperplastic changes, in cor- 
trast to the more chronic, atrophic-hyperplastic ones associated wit 1 
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the usual polyp formations. Also a hyperplastic antral mucosa that has 
prolapsed through the pylorus (ELIASON, PENDERGRASS & WRIGHT, 1926; 
ScoTT, 1942) may make the diagnosis difficult. In cases of generalised 
yastro-intestinal polyposis there can generally also be demonstrated 
polyps in the large intestine; sometimes the anamnesis may here furnish 
nformation as to the character of the affection. 

It is difficult to say with any degree of certainty what importance 
should be attached to the finding of polyps in the stomach. In the polyp 
itself, the most serious symptom is probably the bleeding, which is 
sometimes considerable and may result in severe anemia; but to judge 
from the literature hemorrhages menacing to life or directly fatal seem 
to be very rare. Also the occlusion and pain which the condition may 
vause seem to be comparatively mild; but there is hardly any doubt that 
these symptoms may occasionally be so severe that surgical treatment, 
either resection, excision or gastroenterostomy, may be desirable. 

The principal question is however, whether the affection should be 
considered as benign or malignant. Most of the older writers regarded the 
polyps as purely benign growths, but latterly attention has fastened more 
on the possibility of a close relation between their occurrence and cancer 
of the stomach, and several, especially American, writers see in them a 
precancerous formation calling for a very radical therapy. The reason 
for this must to some extent be sought in the fact that a number of 
gastric polyps that have come to operation show a structure which, 
though on the whole benign, in certain areas is irregular, with atypical 
cells and invasive, cancerous growth. Several thoroughly studied cases 
of this kind have been reported (KonJETzZNY; McRoserts; W. L. PALMER; 
Spriaes; and others). It is not yet clear though, how often such a develop- 
ment occurs. BENEDIcT & ALLEN (1934) found signs of cancer in 7 cases 
out of 17, Peart & Brunn (1926 and 1943) in 29 out of 131, MILLER, 
EL1ason & Wricut (1930) in 8 out of 23, Spricas (1943) in 9 out of 
48; while Batrour & HENDERSON (1927) only found such signs in 2 
of their 57 cases, and Kirkiin & Bropers (1931). and RicLter & 
RICKSEN (1936) a similar lesser frequency. As already said, it is difficult, 
however, to form any exact judgment of what importance should be 
ascribed to these findings, because it probably in several cases only is a 
matter of occurrence of »atypical cells» »dark-stainable nucle» or similar 
changes, which can hardly be taken as sure expressions of malignancy. 
“he only positive criterium for this is the typical invasive growth, and 
the number of polyp cases in which such growth has been expressly 
noted is very small. 

Also the clinical experience that cancer relatively often develops in 
‘tomachs in which polyps have previously been demonstrated is signif- 

‘ant. PrarRL & BRUNN mention several cases in which a polyp after 
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ten to twenty-five years was followed by cancer. KoLMERT (1940) records 
that of 20 patients with gastric polyp 4 died in the course of some years 
of cancer of the stomach. RicLerR & ERICKSEN mention several cases 
of later development of cancer, and say that such a development may 
occur even if the demonstrated polyp has been excised. Similar cases are 
reported by W. L. PALMER and by Konvetzny. Also the comparatively 
frequent occurrence of a benign polyp side by side with cancer of the 
stomach points to a relation between the two affections. Thus, SrEwartT 
(1931) found in 12,800 necropsies 56 cases with polyps, and in 15 of these 
(i.e. 27 per cent) also cancer, of the stomach; whereas the frequency of 
stomach cancer in subjects above the age of 30 years was otherwise only 
4 per cent. LAWRENCE (1936) estimated on the basis of 7,000 necropsies 
that about 6 per cent of the polyps develop malignancy, but that sim- 
ultaneous occurrence of polyp and cancer is found in 18 to 28 per cent. 
These writers do not, however, see in this fact any proof of the carcinomata 
present having developed as result of the originally benign polyps having 
become malignant. Also other writers mention the simultaneous occur- 
rence of benign and malignant tumors (EusTERMAN & SENTYy, 1922; 
MILLER, 1922; Moore, 1927; RigLeR & ERICKSEN, 1936). 

KONJETZNY (1938), who in his book deals at length with the question 
of the development of stomach cancer, expressly says that gastric polyps 
are relatively rare, and that even if such a growth may occasionally be 
the point of origin of a cancer the case will always be exceptional. Much 
more frequent is a development from the irregular, wart-like mucosal 
thickenings which are an almost constant feature of the chronic, atrophic— 
hypertrophic gastritis which also gives rise to the polyp. The benign 
polyp and the cancer are thus two different forms of development of the 
same basal affection, and the frequent existence of the two processes 
side by side, as well as the development of cancer after the polyp has been 
removed, is thus readily explained. 

There are no statistical figures to show how often cancer develops in 
such a gastritically altered mucosa; but since chronic gastritis, as FABER 
has shown is a very frequent affection in the older age groups, it must 
be supposed that the development of malignancy is nevertheless excep- 
tional. As already said, very few authors have followed their polyp 
patients for any considerably length of time; therefore we also know 
very little about how often a gastric polyp is followed by cancer. Ther: 
is reason to suppose, however, that this is comparatively seldom the case, 
and as gastric resection on persons of advanced age always involves ; 
serious risk it is doubtful if the risk of cancer is greater than that cf 
surgery. 

In view of all that has been said above, the polyp must probably | 
considered as sign of the presence of a pathologic condition which may 
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levelop into cancer, but is not in itself an actual precancerous affection 
which calls for radical therapy. Except in cases where difficult evacuation 
© menacing gross hemorrhage necessitates operative intervention, the 
reatment should therefore probably be confined to suitable dietetic 
neasures together with constant observation of the patient’s condition 
vith a view to the possible development of gastric cancer; and it is pos- 
ible that in this respect gastroscopic examinations may be of value. 
Chis is also the standpoint taken by Sprices and by Rieter & ErRicx- 
‘EN, who both emphasise the considerable risk of surgery. 

Of the 17 cases of polyp of the stomach and duodenum here described, 
vhich have been observed for from 7 to 11 years, only one, not very 
ronounced, showed signs of malignant growth; and considering that 
aost of the patients were elderly persons the only slightly active treat- 
iment seems to be justified. In the other cases, which have been re-examined 
at intervals, there has been no essential further development of the 
pathologic changes, in 6 of them the symptoms have even more or less 
ceased. My object with the present communication has been to call 
attention to the affection, which is probably not altogether uncommon; 
in the hope that it some day, on the background of a larger material, 


may become possible to form a more solidly founded estimate of its 
prognosis. 


SUMMARY 


After relating 17 typical cases of gastric and duodenal polyps, the author reviews 
the clinical symptoms and pathology of the affection, especially with reference to the 
roentgenologic findings. He discusses the question of the malignancy of the affection, 
which he doubts is as great as claimed by several writers, and expresses the opinion that 
the condition is probably more common than usually supposed. 


ZUSAMMENFASSUNG 


Nachdem Verf. 17 typische Fille von Polypen im Magen und Duodenum wiederge- 
eben hat, bespricht er die klinischen Symptome und die Pathologie des Leidens, beson- 
ers im Hinblick auf die Réntgenbefunde. Er erértert die Frage von der Bésartigkeit des 
widens, bezweifelt, dass diese so hochgradig ist, wie verschiedene Autoren behaupten, 


nd spricht die Ansicht aus, dass der Zustand wahrscheinlich haufiger vorkommt als ge- 
rihnlich angenommen wird. 


RESUME 


Aprés avoir relaté 17 cas typiques de polypes gastriques et duodénaux, lauteur 
sse en revue les symptémes cliniques et la pathologie de l’affection, en s’attachant 

p cialement aux constatations radiologiques. Il discute la question de la malignité, 
‘at il doute qu’elle soit aussi grande que plusieurs auteurs le prétendent, et exprime 


jinion que la maladie est probablement plus répandue que |’on ne le suppose 
ituellement. 
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AUS DEM RONTGENINSTITUT DER UNIVERSITAT BASEL, SCHWEIZ (PROF. M. LUDIN) 


STRIKTUR DES UNTERSTEN OESOPHAGUS- 
ABSCHNITTES NACH SCHWERER ENTZUNDLICHER 
VERANDERUNG! 


Maz Liidin 


In Bd. 27, 8. 461 des Jahrgangs 1946 der Acta Radiologica hat 
S6LtvE WELIN einen wertvollen Beitrag zur Rontgendiagnose der Oeso- 
phagitis publiziert. Er machte darauf ‘aufmerksam, dass bei Patienten 
mit Speiserdhrenentziindung das klinische Bild in erster Linie auf ein 
Carcinom verdichtig sei, und dass bei der Differentialdiagnose haupt- 
siichlich die Abgrenzung gegen Tumor in Frage komme. 

Der Autor schildert bei seinem Fall 3, einer vorgeschrittenen Oeso- 


phagitis, eine Form -erinderung, die genau iibereinstimmt mit dem 
Bilde, das ich in meinem Referat iiber »Die Dysphagie im Réntgen- 
bilde» (Radiologica Clinica, Vol. 12, 8. 163, 1943) beschrieben habe. 
Auf diese Beobachtung soll gerade wegen der Differentialdiagnose und 
wegen der falschen oesophagoskopischen Beurteilung hier noch einmal 
kurz hingewiesen werden. 

Der 52jahrige Patient klagte seit ungefihr fiinf Monaten iiber Schmerzen hinter 
dem Sternum mit einem brennenden Gefiihl in der Speiseréhre, das bei jeder Nahrunys- 
aufnahme sich einfinde: besonders beim Liegen wurden diese Schmerzen so heftig, dass 
Patient genétigt war in sitzender Stellung zu schlafen. Die Dysphagie wurde zunehmend 
intensiver; feste Speisen wurden, auch nach vorherigem ausgiebigem Kauen, unverindert 
mit reichlich Schleim vermischt, weider herausgewiirgt. Selbst beim Schlucken von 
Fliissigkeiten bestanden Schlingbeschwerden. Orangen- oder Citronensaft erzeuyte 
heftige Schmerzen hinter dem Sternum. Starke Abmagerung. 


Die Réntgenuntersuchung ergab (Abb. 1) eine betrichtliche Erwei- 
terung des Oesophagus, dessen Schatten etwa handbreit oberhalb < es 
Awerchfells allmahlich nach unten zu sich konisch verjiingte, um zule zt 
in einen fadenférmigen Kontraststreifen iiberzugehen. Die Randkontw: 
sind nur leicht gewellt, starr. Eine peristaltische Bewegung der Oesop a- 
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cuswand in dieser Partie konnte 
bei wiederholten Durchleuchtungen 
rie festgestellt werden. Das Bild 
zeigte die gleiche diitenférmige Ver- 
ngerung, wie sie die Abbildung 2a 
ler Mitteilung von S6LVE WELIN 
Acta Radiologica Bd. 27, 8. 465) auf- 
veist. Wegen der ruhigen Begren- 
ungslinien und wegen der gleich- 
nissigen Verjiingung des Schattens 
connte ein Carcinom réntgenolo- 
isch ausgeschlossen werden. Da- 
egen musste an die Moglichkeit 
iner Aetzstenose gedacht werden, 
denn auch sie kann eine ihnliche 
Formverinderung hervorrufen. Der 
Patient negierte aber des bestimm- 
testen jemals eine aitzende Fliissig- 
keit getrunken zu haben und auch 
die Nachfrage in der Familie ergab 
keinerlei Anhaltspunkt in dieser 
Richtung. Nun miissen wir ja be- 
kanntlich die Angaben solcher 
Patienten, die einen vergeblichen 
Suicidversuch mit Aetzfliissigkeit 
gemacht haben, mit grésster Vor- 
sicht entgegen nehmen, da in den 
meisten Fillen ein solches Tenta- 
men nicht zugestanden wird. 


Abb. 1. 


Die Oesophagoskopie (Prof. OprikorEeR, Otolaryngologische Universi- 
titsklinik, Basel) ergab: »Spatelrohr nach Haslinger lisst sich leicht 
durch den Oesophagusmund einfiihren, Schleimhaut in ganzer Linge 
auffallend blass und leicht édematés. Auf 38 cm Tiefe Lumen stark 
erengert durch héckerigen Tumor. Nach dem oesophagoskopischen Be- 
‘und ast an der Diagnose Oesophaguscarzinom nicht zu zweifeln.» 

Wir zweifelten aber trotz der apodiktischen Form an dieser oeso- 
iagoskopischen Diagnose, da sie mit unserem réntgenologischen Be- 
nd nicht zu vereinbaren war. Wir mussten allerdings die Frage offen 

essen, ob es sich um eine Striktur nach Veriitzung oder um eine Stenose 
ch Oesophagitis handelte, denn bei beiden Affektionen kénnen diese 
cht gewellten, im Ganzen aber ruhigen Randkonturen, mit der allmih- 
i h zunehmenden, gleichmissigen Einengung des Lumens und mit der 
cundiren Erweiterung der proximalen Oesophaguspartie vorkommen. 


25—480088. Acta Radiologica. Vol. XXX. 
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Die Sektion (Path. anat. Anstalt der Universitit Basel, Prof. Wrr- 
THEMANN) hat die Réntgendiagnose bestiitigt, sie ergab folgenden 
Befund: Striktur des untersten Oesophagus mit starker Hypertrophie der 
Oesophaguswand, leicht fibrinése Oesophagitis mit reichlicher Narben- 
bildung im Bereich des oralwirts gelegenen Abschnittes. Kein Anhalts- 
punkt fiir Karzinom. 

Mikroskopischer Befund: Querschnitt durch die ganze Speiseréhre zeigt eine starke 
Vernarbung der Muskulatur, welche hypertrophisch ist und von vielen bindegewebigen 
Narben durchsetzt wird. Diese sind nur sehr selten von einzelnen kleinen Rundzellen- 
haufen durchsetzt, im grossen und ganzen erscheinen sie eher zellarm. Die Submucoga 
ebenfalls intensiv verschwielt, an der Schleimhaut ist kaum noch etwas zu sehen, héch- 
stens da und dort kleine Rundzellhaufen ohne Epithelauskleidung der Oberfliche. 
Zeichen eines Krebses liegen nicht vor. Es handelt sich somit am ehesten um einen 
Narbenzustand nach einer schweren entziindlichen Verdnderung der Speiseréhre. 


Es schien mir nicht ohne Wert, hier auf diesen Fall noch einmal 
hinzuweisen, da er die Bedeutung des Réntgenbefundes fiir die Differen- 
tialdiagnose erkennen lisst. 


ZUSAMMENFASSUNG 
Bericht iiber einen Fall von narbiger Stenose nach Oesophagitis, welche réntgeno 


logisch richtig diagnostiziert, oesophagoskopisch aber als Carcinom angesprochen worden 
war. 


SUMMARY 


Report of a case of cicatricial stenosis following oesophagitis. The findings at oeso- 
phagoscopy had suggested a carcinoma. Not until a roentgen examination had been 
made was it possible to establish the correct diagnosis. 


RESUME 


Relation d’un cas de sténose cicatricielle aprés oesophagite diagnostiquée correcte- 
ment par les Rayons Roentgen, mais comme un carcinome de |’examen oesophagos- 


copique. 


j 


FROM THE UNIVERSITY HOSPITAL, DEPARTMENT OF RADIOLOGY, OSLO, NORWAY 
(CHIEF: PROFESSOR TORLEIF DALE, M. D.) 


RADIATION INJURIES PRODUCED BY CONTACT 
ROENTGEN THERAPY 
by 
Erik Poppe, M. D. 


By short distance, low voltage roentgen treatment or contact roentgen 
therapy, is meant treatment with a short target skin distance (less than 
10 cm), low voltage (50—90 kV), and great intensity. The rays are so soft 
that a considerable loss of intensity with depth occurs. 

In the University Hospital we have used Philips’ apparatus for con- 
tact therapy since 1944. Technique used included : target skin distance 
of 18 mm unfiltered, 20 mm with additional filter, 2 m rg 50 kV. Maximal 
field 20 mm in diameter. The doses are measured both with a Grenz- -ray 
ionisation chamber and with a chamber suitable for the Victoreen dosi- 
meter, which is unaffected by tensions down to 50 kV. Measurements 
with these two chambers show a disagreement of only 5 per cent. The 
time is calculated with an assumed addition to the doses of 15 per cent 
from secondary radiation, because it has been found by measurements 
taken in the gluteal region that secondary radiation results in an increase 
to the dose of about 15 per cent. 

In contact therapy a marked loss of intensity with depth occurs, so 
that the deeper-lying tissues are progressively protected. The radiation 
should be as selective as possible on the superficial tissues, and one seeks 
to get the least possible effect in the deeper layers (VAN DER PLAATS). 

Measurements of isodose curves have been made by VAN DER PLAATS. 
With a skin target distance of 18 mm, total filter 0.2 mm Al, 2 mA, 
5” kV, he found that at 5 mm depth the dose is 40 per cent, and at 10 mm 
aout 20 per cent of the surface dose. If a total filter of 1.2 mm Al and 
2° mm skin target distance is used, the dose at a depth of 10 mm is at 
l-ast 30 per cent of the surface dose. VAN DER PLaats was of the opinion 
t at the decrease in intensity with depth was so great that single treat- 
rents with large doses could be given. 


* Submitted for publication Sept. 24, 1948. 
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During the period 1944 to 1947 inclusive a total of 1,384 cases have 
been treated with contact therapy. More than 1,300 of these had benign 
lesions, most frequently warts, also a number of keloids, hyperkeratoses 
and haemangiomas. With regard to the technique of treatment we fol- 
lowed in general the directions given by HuULTBERG. 

We have had a certain amount of unfortunate experiences with con- 
tact therapy with the result that, at least for the time being, we are more 
cautious in using it. 

We have used contact therapy in some cases for cancer treatment, 
particularly skin cancer. The dosage has been from 4—5,000 r applied 
in a single treatment. It has been fre quently obvious to us that the tu- 
mour after treatment has left a disfiguring scar with teleangiectasis. I am 
unable to substantiate this by figures, as it is often a matter of taste what 
should be termed an inconspicuous or a disfiguring scar, but it is ow 
impression that more often we have obtained a more satisfactory ap- 
pearance of the skin after radium treatment than with contact therapy 
Otherwise we have had good results of contact therapy in cutaneous 
cancer. 

The situation is somewhat different concerning contact therapy of 
warts and keloids, that is to say benign lesions. The reason that these 
are treated often is merely that the patients find they spoil their appear- 
ance, and it is a condition, therefore, that the treatment should involve 
no additional disfigurement. In this connexion we have had a series of 
unpleasant complications. In 17 cases of 1,384 treated an unpleasant 
reaction has taken place and has lasted for a fairly long time. In all these 
cases the dorsal surface of fingers or toes had been treated. For several 
months afterwards the finger or toe has persisted being swollen and 
tender, occasionally with ulcerations. By treatment with mild ointments 
and sometimes sulfonamides, the skin has become more normal in ap- 
pearance. In all these cases, however, slight radiation injuries to the skin 
remain. 

In addition to these 17 cases there are 7 cases of definite radiation 
injuries: 


Case 1. 69-year-old male (M. D. Ra. 212/47). 

Squamous cell carcinoma of the skin in front of the ear, immediately over the zygo- 
matic arch. Contact therapy 5,000 r in one stage without additional filter. Circular field 
1 cm in diameter. One year after treatment a circular ulceration developed, correspondirz 
to the field treated. Histological diagnosis: Post-irradiation ulcer. The ulcer was remove:l 
by thermocautery, without resulting complications. 


Case 2. 15-year-old male (Karl H. Rtg. 103/46). 
Squamous cell carcinoma on outer edge of ear. October 4. 1945: Contact therapy 
7,000 r in one stage without additional filter. Circular field 0.7 cm diameter. Decemb r 
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}. 1945: 4,000 r in one stage, circular field 0.5 cm diameter, on a small residual tumour. 
Nine months after the last treatment the patient developed a painful ulcer with sharp 
dge covering the field of treatment, with the appearance of radionecrosis. The ulcer 
till was unhealed two years later. 


The following five cases of radiation injury have all occurred on the 
iorsal surface of the fingers or toes after treatment of warts or keloids. 


Case 3. 20-year-old male (Bj. 8. Rtg. 293/1944). 

Warts on both hands, previously treated unsuccessfully with thermocautery. July 5. 
44: Contact therapy on dorsal surface of middle joint of third finger — 5,000 r in one 
tage, without additional filter, circular field 1.5 cm diameter. About two and a half 
ears after the treatment a bluish red swelling appeared over the area corresponding to 
iat treated, with a central ulcer. Biopsy: Radiation injury to skin. 


Case 4. 64-year-old male (E. B. Rtg. 96/1945). 

For several years a clavus on dorsal surface of 3rd toe of the left foot. July 2. 1945: 
Contact therapy 2,000 r each time. Total dose 4,000 r. Additional filter 1 mm Al, 
circular field 1.5 cm diameter. After the lapse of some months an ulceration appeared, 
which would not heal. The ulceration was extremely painful, and the toe had to be ampu- 
tated. 


Case 6. 38-year-old female (M. C. Rtg. 134/1947). 

Two warts on the dorsal side of the 2nd finger, terminal phalanx. June 4. 1947: 
Contact therapy 3,000 r in one stage. Additional filter 1 mm Al, circular field 1 em dia- 
meter. More than one year later diffuse redness appeared and swelling of the nail phalanx, 
the skin was scar-like with rhagades. In spite of application of mild ointments the skin 
still shows fairly conspicuous radiation injuries. 


Case 7. 13-year-old female (Bj. O. 116/1944). 

Numerous warts on dorsal surface of both hands. March 23. 1944 contact therapy 
on a total of fourteen areas. Dosage 5,000 r on each of seven areas, without additional 
filter, circular field 1/, cm diameter. Seven remaining areas received 3,000 r, without 
additional filter, circular field 1 cm diameter. Severe reactions occurred after the treat- 
ment, with development of several ulcerations. During local treatment with mild oint- 

ents the ulcerations healed, but the skin still remains atrophied over the area of 
eatment. With the irritations caused by the daily use of the hands, rhagades are 
‘ily formed, and also small ulcerations which need a long time to heal. 


As will be clear from the cases described above, it is particularly 
fcer contact therapy on warts and clavi of the fingers and toes that 
mplications appeared later on. From the measurements I have made 

the dorsal surface of the fingers the distance from the surface of the 
“n to the bone is about 3 mm. With Philips’ apparatus for contact 
rapy the dose at a depth of 5 mm is quite 40 per cent of that on the 

face, when an additional filter is not used. With an additional filter 
>> hardness of the radiation increases and the fall of intensity is less 
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steep with the result that the deeper-lying tissues receive larger doses of 
radiation. When it is taken into consideration that the distance is short 
from the surface of the skin to the bone, it can scarcely be correct to use 
an additional filter for the treatment of skin troubles located thus. On the 
other hand it would possibly be an advantage to use an apparatus with 
an even greater fall of intensity with depth, in any case if the dose of 
radiation is given in one stage. In HULTBERG’s monograph is described 
the treatment of warts on the foot, the dose varying from 3,000 r to 
7,000 r confined to one treatment without additional filter. In no case 
has he seen radiation injury to hands or feet. HuLTBERG recommends 
that the remains of warts and the recurrences after contact therapy 
should preferably be treated by electrocauterisation. It is not advisable 
to use contact therapy on a region which previously has received radium 
or roentgen treatment, neither should contact therapy be given if the 
wart occurs on an old scar or on badly nourished skin. These are fairly 
comprehensive rules of caution, which considerably limit the application 
of contact roentgen therapy. Frequently warts in patients sent for con 
tact therapy are situated on old scars and on skin which has undergone 
alteration after previous unsuccessful treatment with chemicals, electro- 
cauterisation, or surgical methods. It is important also to remember 
that the skin of the feet in elderly persons often is poorly nourished. 
Case 4 indicates that caution should be used with contact therapy on the 
toes of elderly individuals. It is probable that tissues with small, arterio- 
sclerotic vessels are particularly vulnerable to radionecrosis. Also, recently 
it has been put forward that radiation injuries are produced more readily 
at points where the blood passes through small vessels, as in fingers and 
toes, than where the vessels are larger “(Hunt and Breit 1948). “Fingers 
and toes belong to the places most difficult to treat by plastic surgery. 
Radiation injuries, therefore, often may have unfortunate consequences 
for the patient when they involve these parts. 

Through control measurements of the depth dose curve for our con- 
tact therapy apparatus, we have shown a possible source of error for the 
production of the injuries observed. Without the use of additional filters 
our curves of depth dosage show good agreement with the curves given 
by VAN DER Pxaats. With additional filter, on the contrary, it appeared 
that we several times have obtained values up to 50 per cent higher than 
would have been expected. The reason for this seems to be that it is diffi- 
cult to fix the filter, the surface of which is curved, in the applicator. 
The result may be that a part of the field received radiation without a 
filter, and got too large doses, therefore. We only got reliable valu’s 
when the filter was fastened to the tube. We now use the follown g 
method on those occasions when the additional filter is used. The app '- 
cator first is placed over the part of the skin to be treated, and the ar a 
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is marked with a skin pencil. The filter is brought directly on to the end 
of the roentgen ray tube, and is fastened here by a tight rubber cover 
which is stretched over the filter and tube. Through this rubber cover 
it may be controlled that the filter is fixed correctly. The cone then is 
placed in position over the tube, and the whole thing is applied to the 
marked portion of the skin. In this way it is possible to ensure that the 
filter does not move. 


Conclusion 


The use of contact roentgen therapy on hands and feet demands spe- 
cial precautions. The dose of radiation should be applied without an 
additional filter. If it appears impossible to give the treatment without 
using an additional filter, it is preferable to adopt other methods, e. g. 
electrodesiccation. Obviously it would be an advantage to have an 
apparatus which could be operated at a lower voltage than that of Phil- 
ips, for example down to 20 kV, so that an even greater fall of intensity 
with depth could be obtained. If the apparatus of Philips is used with a 
tension of 50 kV, it is safer to fraction the dose when the treatment is 
applied to fingers and toes. The contra-indications against contact roent- 
gen therapy given by HuttBeEre, should be adhered to. After-care should 
be very strict. There is certainly a danger in the fact that the treatment 


is given so quickly and so easily, the patient may believe that it is un- 
necessary to take any precautions after contact roentgen therapy unless 
they receive precise instructions to do so. It is advisable to give the 
patient the instructions regarding after-care both verbally and in writing. 


SUMMARY 


7 of 1,384 cases treated with contact roentgen therapy developed radiation injuries. 
Five of these were treated for benign lesions of the fingers or toes. For contact roentgen 
therapy of fingers and toes an additional filter should not be used. It would probably 
be an advantage to have an apparatus which may be used with a lower voltage than the 
Philips contact roentgen therapy apparatus, so that a still greater fall in intensity may 
be obtained, when this is desirable. 


ZUSAMMENFASSUNG 


Unter 1,384 mit Kontakt-Réntgentherapie behandelten Fallen kamen bei 7 Be- 
trahlungsschiden zur Entwicklung. Fiinf derselben wurden wegen gutartiger Schiden 
n Fingern oder Zehen behandelt. Bei der Kontakt-Réntgenbehandlung von Fingern 
nd Zehen sollte ein Zusatzfilter nicht zur Verwendung kommen. Wahrscheinlich wire es 
orteilhaft, einen Apparat zu haben, der bei niedrigerer Spannung verwendet werden 
ann als der Philip’sche Apparat fiir Kontakt-Réntgenbehandlung, so dass man, wenn 
3 erwiinscht ist, eine noch starkere Senkung der Stromstirke erzielen kann. 


369 


ERIK POPPE 


RESUME 


Dans 7 cas sur 1,384 soumis & la radiothérapie de contact on a vu se dévélopper des 
lésions dues aux rayons de Roentgen. Cing d’entre eux avaient été traités pour des 
affections bénignes des doigts ou des orteils. Pour la radiothérapie de contact des doigts 
et des orteils on ne devrait pas se servir d’un filtre supplémentaire. II serait probable- 
ment avantageux d’avoir un appareil pouvant étre employé avec un voltage plus bas 
que celui de l'appareil 4 radiothérapie de contact de Philips, de facon 4 obtenir une 
chute encore plus grande de l’intensité lorsque cela est désirable. 
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FROM THE RADIUM CENTRE FOR JUTLAND, AARHUS, DENMARK 
(CHIEF: PROFESSOR CARL KREBS, M. D.) 


A CASE OF ARTERIOVENOUS ANEURYSM OF 
THE LUNG CURED BY RESECTION’ 


by 
Olaf Brobeck 


In 1946 E. LINDGREN reported (in Acta Radiologica) 3 cases of arte- 
riovenous aneurysm of the lung with a special view to the roentgen diag- 
nosis. 

The clinical characteristics of this disease are cyanosis, polycythemia, 
clubbing of fingers, and vascular changes giving a typical roentgenogram, 
it was first described in an autopsy report by WILKENS (1915) and by 
Ropes (1938), both cases gave rise to intrathoracic fatal hemorrhage. 

Bowers (1936) reported a case in which a one-day-old child died 
from an intrathoracic hemorrhage originating from an aneurysm of the 
lung. This shows that the disease may also be met with in new-born 
babies. 

The first clinically diagnosed case was reported by SmiTrH and Hor- 
TON in 1939, the diagnosis was made by angiography. In 1942 HepBurn 
and DAUPHINEE reported a case in which the patient was cured by 
pneumonectomy. 

Since then a number of cases have been published, in which cure 
was obtained by surgical intervention consisting of either: 

Local excision: JANES (1944), LINDGREN (1946) (2 cases), 

Lobectomy: BEIERWALTES and Byron (1947), BuRcHEL and CLAGETT 
(1947), or 

Pneumonectomy: JONES and THomson (1944), ApAMs, THORNTON, and 

CHELBERGER (1944). 

Additional cases clearly delimiting the clinical syndrome have been 

sorted by GoLDMAN (1943), MAKLER and Zion (1946), and Sisson, 

'RPHEY and NEWMAN (1945). 

In case of an arteriovenous aneurysm of the lung some of the blood 
; ich is pumped into the pulmonary artery through the abnormal com- 


1 Submitted for publication Aug. 4, 1948. 
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munication will be received by the pulmonary vein without having passec 
the capillary system of the lung, 7.e., without having been oxygen 
ated. This incompletely oxygenated blood is received by the left hal 
of the heart, pumped into the aorta, and gives rise to cyanosis just a 
is seen in congenital cardiac diseases, in which the defect prevents th 
blood from being ejected into the pulmonary circulation and from bein; 
oxygenated. 

Also the clinical picture resembles that met with in congenital cardia 
diseases with right-to-left shunt, e.g., in the tetralogy of Fallot. 


The symptoms are very constant and consist of: 

Cyanosis, most patients have been cyanotic since childhood. 
Clubbing of fingers (and toes) is a constant finding. The degree of 
clubbing generally parallels the size and number of aneurysms. 
Polycythemia with a red blood cell count ranging from 6 to 8 million 
per cubic millimetre blood. 

Dyspnea, dizziness, and fatigue are often found. 

Small hemangiomas are often found in the skin and mucous mem- 
branes and may cause protracted epistaxes. The family history may 
often reveal cyanosis and superficial hemangiomas. 

Audible murmur over the aneurysm of the lung, most frequently a 
blowing systolic murmur, most distinct during inspiration, weaker, 
possibly inaudible, during expiration. 

In all the cases published roentgenograms of the thorax have shown 
positive findings of decisive importance in the diagnosis. A small 
or large, rounded shadow is present in the lung field, sometimes pul- 
sation may be observed by fluoroscopy, and change of size by MUt1- 
LER’s and VALSALVA’s tests. The most characteristic finding is, how- 
ever, that the shadow is connected with the hilar region by means of 
broad sinuous band-shaped densities. The condition must therefore 
belong to the vascular system. The characteristic changes may be 
obscured if a pulmonary hemorrhage occurs. 

Occasionally multiple changes of the lungs are found. 


A case of arteriovenous aneurysm of the lung — as far as I can see -- 
the ninth case in which operative procedures have been employed with 
success, has been observed in the Radium Centre in Aarhus and is pre- 
sented here. 

The patient was a 34-year-old woman, born in 1914. She was first 
referred to us in 1934 from another hospital where polycythemia and a 
tumour-like density in the left lung had been demonstrated. 

Since that time the patient was seen every year up to October 1947, 
at which time the correct diagnosis was made, and the patient was ) >- 
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ferred to the University Clinic for Lung Surgery at the State Hospital, 
Copenhagen. 


Report of Case 


Anamnesis: The family history revealed no cases of cyanosis or 
hemangiomas. 

Since the childhood the patient had been cyanotic and prone to at- 
tacks of dyspnea. When a child she could not participate in ordinary 
ylaying or run fast because she became short of breath. She married at 
27 years of age and kept a two-room flat unaided, but she had difficulties 
in making the beds and washing the floors. She was a dressmaker by 
trade and tolerated sewing for several hours every day. 

In addition to the dyspnea and constant cyanosis of the face she 
omplained of occasional attacks of pain in the cardiac region irradiating 
under the left curvature and into both arms, particularly the left. Pal- 
pitation of heart on the slightest exertion, dizziness, and headache, but 
she had never fainted or suffered from disturbance of gait. There had 
never been edemas, cough, hemoptysis, or protracted epistaxis. In per- 
iods her menses were irregular, often with a three-month interval, scanty, 
with strong premenstrual molimina. She conceived in 1946, but had a 
seven months’ abortion. 

Her general health was rather fluctuating, her condition being domin- 
ated by the vascular disorder. She was also very nervous, restless, and 
her skin was moist. Lately the vision of left eye had diminished, there 
was a constant, more or less pronounced, swelling of the left-sided exter- 
nal veins on the brow and temple. At the same time the patient had 
observed a small pulsating swelling on the scalp in the left parietal re- 
gion approximately 1 cm from the medial line. 

Objective findings: Poorly nourished, relatively well-developed, weight 
56 kg, a little short of breath, even when in recumbent position, with 
cyanosis, particularly over the lips and tongue. Numerous pin-head-sized 
superficial angiomas on the face, and on the lower lip a couple of small 
cavernous angiomas. 

The conjunctival vessels were markedly injected. 

There was definite stasis of the veins on the neck and brow. In the 
left parietal region, approximately 1 cm from the medial line, there was 

hazelnut-sized, pulsating, and compressible tumour. 

Clubbing of fingers was present, and slightly curved toe nails, 

Slight bilateral exophthalmos. 

Slightly diffuse enlargement of the thyroid gland. 

Stethoscop y of heart: No cardiac enlargement. Slightly systolic mur- 
iur in the middle of the precordium. No accentuation. Cardiac action 

‘gular, heart rate normal. 
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Stethoscopy of lungs: On a penny-sized area in the axillary line on the 
left side, corresponding to the sixth rib, a distinct systolic murmur was 
audible during inspiration, but almost inaudible during expiration. 

Abdomen: No swelling or ascites. 

Extremities: Markedly blood-filled veins. Clubbing ahd cyanosis of 
fingers and toes. No edemas. 

Blood pressure (repeated measurements): 120/80. 

Hemoglobin percentage: Minimum 125, maximum 154, corresponding 
to 5.26 and 7.2. million red blood cells per cubic millimetre. 

Volume percentage: 61—67. 

White blood count: 4,000—7,000. 

Sternal aspiration: Normal cells. 

Differential count: Normal distribution of the leukocytes. 

Sedimentation rate: 0—1. 

Serum calewwm: 11.5—12.3 mg % 

Wassermann reaction: Negative. 

Electrocardiogram: Natural. 

Roentgen examination of thorax (Figs. 1—4): To the left of the heart 
in the left lower lung field a dense, well-defined shadow was seen pro- 
jecting a couple of centimeters from the cardiac shadow, medially it 
passed into the cardiac shadow without increased density. The length 

yas approximately 7 cm. The hilar regions were not enlarged. In the 
lateral view the shadow was seen as a fairly well-defined, rounded density 
anteriorly in the lung field. 

By exposure in oblique projection it was accomplished to visualize 
the medial margin of the shadow, thus evidencing the presence of a pear- 
shaped tumour “with the stalk pointing upward and medially and com- 
municating with the hilar region by means of a couple of broad sinuous 
densities. 

In addition to the large tumour one, perhaps two, smaller rounded 
tumours, similar to the large one and distal and lateral to it, were seen 

By fluoroscopy pulsation of the tumour could not be ascertained with 
certainty, and there was no sure change of size by Valsalva’s and Miiller’s 
tests, which, however, the patient performed only with difficulty. 

Nor did kymography afford any sure evidence of pulsation of the 
tumour itself (Fig. 5). The form and size of the heart were normal. 

Roentgen diagnosis: Arteriovenous aneurysm of the left lung. 

Roentgen examination of the skull: Nothing abnormal, no abnorma 
intracranial calcifications. 

Ocular examination: Vision: R. E. 6/6. L. E. 3/6. The eyeballs slightly 
protruding with injected cyanotic conjunctivae. 

Ophthalmoscopy: R. E. The eye ground somewhat dark with a fairly 
distinct vein pattern, otherwise nothing abnormal. 
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Fig. 1. Anterior view. Fig. 2. Left lateral Fig. 3. Right oblique 


view, inspiration. 


Fig. 4. Left oblique view. Fig. 5. Kymography. 


L. E. Enormous dilatation of the veins, which are markedly winding, 
| ining, dark blue. Numerous new-formed vessels and small hemorrhages 
‘re seen in the macular region. The papillary tissue could not be seen 
ing to the large and numerous vessels. The eye-ground cyanotic. 

On November 13, 1947, the patient was transferred to the Medical 
‘partment B of the State Hospital, Copenhagen (Chief: Professor E. 
ARBURG)' where the diagnosis was confirmed. 


In addition to the examinations already described the following ex- 
mations were carried out: 
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Arm to tongue circulation time (decholin) was not definitely patholog- 
ical (11—18 seconds). 
Catheterization of heart (by Dr. A. TyBsERG HANSEN): 
Volume °% 
oxygen 
Right branch of pulmonary artery... 16 cm H,O 20.5 
| 11'/, em peripherally 19.: 
cm centrally 21. 
Right ventricle 12 cm 
Right auricle 4 cm 
arterial blood 
(femoral artery) 23.5 
capacity 28.8 


Mean pressure 


Left branch of pulmonary artery..... 


The oxygen saturation of the arterial blood was thus 23.5/28.8, it 
may be estimated that roughly two thirds of the blood passing through 
the pulmonary artery are diverted from the respiratory organ. 

Pressure conditions: Normal. 

Neurological examination: No definite signs of intracranial aneurysms 
or of Sturge-Weber’s disease. 

On December 11, 1947, the patient was transferred to the University 
Clinic for Lung Surgery of the State Hospital. 

On December 18, 1947, Professor E. Husretpt' performed thora 
cotomy with extirpation of the arteriovenous aneurysm. Posterolateral 
incision with resection of seventh rib. The lung adhered with many fi- 
brous bands, which were, however, easily loosened. The entire lower lobe 
and the lower part of the upper lobe were isolated, and it was found that 
anteriorly in the lower lobe there was apparently a sac, the size of a 
large walnut, which was so thin-walled and transparent that the blood 
could be seen passing through it. 

The thin-walled sac was carefully dissected free, and it was now 
found that it was only pressed up to the lower lobe, but actually issued 
from the lingula portion and here continued in a much larger, thin-walled 
sac occupying the greater part of the lingula and adhering intimately to 
the pericardium. The sac was very carefully separated from the pericar- 
dium and the interlobar fissure isolated by dissection. It was now seen 
that the sac was about the size of a small orange, inferiorly it was com- 
pletely free and terminated in a finger-thick vein entering the inferivr 
pulmonary vein, superiorly it was still embedded in the remainder of tle 
lingula, and at its base the pulsating artery could be felt. The lingu'a 
was clamped in unaffected tissue next to the pedicle of the sac. The 


1 The author wishes to express his appreciation to Professors E. WarBurG and ! 
HusFe pt for the permission to use the case reports of their departments. 
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.ttery was found, and this and the vein mentioned above were also 
‘lamped. The aneurysm was resected, and an artery and a vein, of 
ihe thickness of a pencil and a finger respectively, were lying close 
.ogether. They were ligatured separately, and the lingula was sewn 
‘ver with U-shaped silk sutures behind the resection forceps, which 
vere then removed. 

The dissection was a fairly protracted procedure, and there were 
¢mple oozing hemorrhage from the numerous small, rather vascular ad- 
|.esions. 

During the first part of the operation the blood had been blue, but 
later on it assumed a bright red colour, and the cyanosis improved con- 
siderably. 

Careful hemostasis was performed, a Pezzar catheter inserted de- 
clively for drainage, and the wound closed with knotted silk sutures. 

The operation lasted three hours. 

Macroscopic examination of the removed lobe: The two large vessels 
were running side by side for approximately 1 cm, the partition being 
gradually transformed into a narrower cribriform wall, and at last the 
two vessels joined in a large thin-walled cavity, which contained several 
ridge-shaped projections. 

The postoperative course was uneventful until December 28, when 
symptoms of infarct distally in the right lung developed. Penicillin was 
administered, and the condition was soon overcome. 

The patient was again transferred to the Medical Department B, and 
was well when she was discharged on February 21. 

The hemoglobin percentage which preoperatively exceeded 140 (Sicca) 
had decreased to 100 a fortnight after the operation. The cyanosis had 
disappeared, and there was no longer dyspnea when resting. 


Epicrisis 

A 34-year-old woman had since childhood suffered from cyanosis and 
dyspnea on the slightest exertion. 

Clubbing of fingers and toes was present. There were numerous small 
superficial angiomas on the face and lips, pronounced polycythemia. 

Roentgenogram of the thorax showed a rounded shadow in the left 
lung field communicating with the hilar region with two broad sinuous 
bendshaped densities, which proved that the condition belonged to the 
v secular system. The cardiac shadow was normal. 

The patient thus presented all the »stereotypic» signs of an abnormal 
ccmmunication between the pulmonary artery and vein, and the roent- 


g nogram was also typical of an arteriovenous aneurysm. The aneurysm 
w .s removed by resection. 
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Conclusive Remarks 


The average age of the previously reported cases is 26'/, years (ou! 
patient was 34). As the disease must be assumed to be present from early 
childhood — perhaps from the birth —, it must be possible to make an 
sarly diagnosis and separate a group of »blue children», in whom opera- 
tive treatment may lead to complete cure. 

The increasing number of reports on this disease published during 
recent years seems to suggest that it is not so rare as was previousl) 
supposed. The great danger threatening these patients is rupture of th« 
aneurysm resulting in fatal hemorrhage. 


SUMMARY 


A case of arteriovenous aneurysm of the lung in a 34-year-old woman is reported, 
the ninth case published, in which the condition was cured by resection. The characteris 
tic clinical picture is described on the basis of the literature and the case observed by 
the author, with a special view to the roentgen picture. 


ZUSAMMENFASSUNG 


Ein Fall von arteriovenédsem Aneurysma der Lunge bei einer 34jahrigen Frau wird 
gebracht, der neunte veréffentlichte Fall, bei dem der Zustand durch Resektion geheilt 
wurde. An Hand des Schrifttums und des von Verf. beobachteten Falles wird das cha- 


rakteristische klinische Bild beschrieben, mit besonderer Beachtung des Réntgen- 
befundes. 


RESUME 


Relation d’un cas d’anévrysme artérioveineux du poumon chez une femme de 34 
ans, le neuviéme cas publié, qui fut guéri par résection. Description du tableau clinique 
caractéristique sur la base de la bibliographie et du cas observé par |’auteur en s’attachant 
particuliérement l'image radiologique. 
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CHRONIC GASTRIC PERFORATION WITH LOCALIZED 
PERITONITIS'! 
by 


Vladimir Gvozdanovic? 


The clinical symptoms and roentgen signs of acute perforations in the 
abdominal cavity caused by benign ulcers or carcinomata of the stomach 
are generally well understood. The subacute and chronic perforations with 
localized peritonitis on the contrary give in many cases symptoms which 
are sometimes difficult to interpret. This is particularly the case when 
some hours after the onset the pains decrease in intensity or even fade 
away leaving only a localized area of tenderness to palpation. These cases 
are the so-called »formes frustes» according to SINGER and VAUGHAN. 
The authors believe that the adhesions in these cases are formed secondary 
to the inflammatory changes in the peritoneum resulting from the per- 
foration itself. Other authors believe the adhesions to be present already 
before the perforation takes place and to have been caused by irritation 
of the ulcer itself. This would mean that the perforation takes place into 
a cavity already existing. 

Chronic perforations on the other hand are generally perforations not 
into the abdominal cavity but into an organ for instance pancreas, 
liver, gallbladder, colon, diaphragm, omentum and very seldom into 
the anterior abdomiaal wall. These patients mostly have symptoms of 
the ordinary ulcer-type or symptoms which may simulate cholecystitis, 
and in such cases fistulae are found coincidentally at roentgen investiga- 
tion. 

In old cases of perforation especially where complaints are minor it 's 
often very difficult for the patient to exactly date the perforation. These 
patients are referred to roentgenology because of slight abdominal symp- 
toms. 


1 Submitted for publication Sept. 23, 1948. 
2 Fellow of the World Health Organisation. 
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First case: Male 24 years of age. His father died of peritonitis after perforation 
of gastric ulcer. 

The patient had complained for three years of abdominal pains occurring especially 
in the autumn and spring. The pains started 1—2 hours after meals and were localized 
just below the left costal margin penetrating to the back. A month before the roentgen 
investigation this patient had an attack of severe pain confining him to bed for some 
lays, but after a fortnight he had completely recovered. Even during this previous severe 
ittack there was no vomiting. 

On physical examination a local tenderness was present below the xiphoid process. 

Laboratory investigations: Erythr.: 3,900,000; Leucoc.: 10,500; Haemogl.: 76 %; 
Blood sed. rate: 98—108 (Westergren). 

Roentgen examination: Irregular outline of the lesser curvature at a point 4 fingers 
yreadths below the cardia extending downwards to the midpoint of the antrum was 
bserved. No peristaltic movements were present in this area. In the proximal part the 
untrum was rather narrow, but distally it widened and at this point the antrum com- 
municated with a moderately large accessory pouch. The contrast medium flowed easily 
hrough the fistula into this pocket forming a gas capped fluid level two inches above 
the upper margin of the antrum. The cavity was separated from the contrast medium in 
the stomach by a non opaque zone 2/3 inch broad corresponding to the thickened stomach 
wall. 

Obviously there had been perforation of a prepyloric ulcer with localized peritonitis 
and subsequent formation of adhesions between the thickened stomach wall and inferior 
surface of the liver, producing an accessory pocket which communicated directly with the 
gastric lumen. 

Operation had to be postponed 4 months because of an otitis treated with trepana- 
tion and retrepanation. Following this a second roentgen examination revealed the same 
picture and laparotomy was performed. The surgeon found a tumor on the lesser curva- 
ture of the stomach with thick adhesions to the lower surface of the liver. Dissection was 
necessary to separate the stomach from the liver. During this procedure a cavity was 
found corresponding in size with the one found at roentgen examination and surrounded 
by many cicatricial adhesions. A Billroth II. was performed (Prof. Gjankovi¢). 

Histological investigation: Typical fibrous tissue with many inflammatory changes. 
Benign perforated ulcer of the stomach wall. 

Postoperative course was quite without complications. The patient was discharged 
21 days after the operation. 


This case proved to have a perforation of a prepyloric gastric ulcer 
with localized peritonitis and formation of an accessory pouch between 
the stomach and the liver. The volume of the cavity did not change in 
the course of four months. The diagnosis was only made after roentgen 
examination. Clinically there was no reason to suspect such a gross patho- 
logical condition on the history and moderate symptoms described by the 


Second case: Male, 61 years of age, who had no previous abdominal complaints. 
T vo weeks before admission he suddenly developed severe pains just below the costal 
n irgin with severe vomiting during the first two days after the onset of symptoms. 
Hh: remained in bed for 8 days, Following this he was sent by his physician for roentgen 
e> amination. At this time he stated he had no further pains, and only slight local tenderness 
b ow the xiphoid process was found during physical investigation. 
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Fig. /. 


Fig. 1. Case I. Sketch. Fig. 2. Case I. Upright posterio-anterior 
view of the perforated ulcer. 


Laboratory investigation: Erythr.: 3,770,000; Leucoc.: 10,200; Haemogl.: 75 %; 
Blood sed. rate: 90—120 (Westergren). 

Roentgen examination: Prepyloric and anterior to the wall of the stomach an accessory 
pocket about one inch in diameter was found having a very irregular outline and a narrow 
stalk-like communication with the stomach. In this small pocket there was a bubble of 
air making a fluid level with the contrast medium (Figs. 3—5). 


Sixteen days following this first investigation the roentgen finding were not the same. 
The frontal projection then showed a crater in the stomach wall with a surrounding halo. 
Compression revealed the crater and its wall more distinctly. The mucosal folds were seen 
to be abruptly interrupted at the wall of the filling defect. The pocket found during the 
first roentgen examination could not again be visualized. The impression was that thi 
represented the status after perforation of a gastric carcinoma with subsequent sealing 
of the perforation. 


The patient was discharged with instruction to return in 6 weeks for operation but 
he stayed at home 15 months, arriving at the hospital after that time in cachectic condi 
tion. 

Repeated roentgen examination found that the malignant infiltration had remarkably 
increased to involve the greater curvature as well and to extend proximally and distall: 
The lumen of the antral portion of the stomach appeared as a narrow and irregular tu! 
characteristic for carcinomatous infiltration without demonstrating a predominant larg» 
ulcer crater, as evidenced in the previous studies (Fig. 6). 

At operation it proved to be inoperable. The site of the previous perforation (fir 
roentgen examination) was totally filled by a solid mass of tissue fixed to the anteri 
abdominal wall. The lower part of the stomach was completely infiltrated by a sol 
tumor mass. Carcinomatous inplants were also present in the peritoneal cavity. 
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Fig. 3. Case II. Sketch. 
Fig. 4. Case II. Upright posterio-anterior view of the perforated gastric carcinoma. 
Fig. 5. Case II. Upright lateral view of the accessory pocket in perforated gastric 
. £ 
carcinoma. 
Fig. 6. Case IT. Increase of carcinomatous infiltration of the stomach after 15 months. 
© . 
No perforation cavity is filled. Operation revealed no cavity. 


The author could not find previous reports in the roentgen literature 
n which a case of definite closure of a perforation in a malignant ulcer 
vas established. The most remarkable phenomenon, however, was that 
he malignant process did not again perforate in the subsequent 15 
nonths, whereas the roentgen examination revealed an extensive growth 
the tumor during this period. 
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This demonstrates again what PatmMer, Humpreys and HELLMER 
have previously pointed out, that the crater of the stomach carcinomata 
shows great alteration during their growth, and this case demonstrates 
again that the crater of a malignant tumor may improve and that this 
fact is not necessarily a sign of a benign ulcer. 


SUMMARY 


Two cases of chronic gastric perforation are reported. The first case is that of a gastric 
ulcer perforation with accessory pocket formation in a male, age 22. The second case is 
that of a male, age 61, with perforation of a carcinoma of the stomach in which the per- 
foration was closed during further growth of the tumor. This case demonstrates that the 
ulceration and perforation of a carcinoma of the stomach can disappear and thus the 
decrease in size of a gastric crater is not necessarily a sign of benignity. 


ZUSAMMENFASSUNG 


Es werden zwei Fille chronischer Magenperforation beschrieben. Der erste war 
eine Ulkusperforation mit der Bildung einer grossen subhepatischen Perforationshdéhle bei 
einem 22 J. alten Manne. Der zweite Fall war eine Magenkarzinomperforation bei einem 
61 J. alten Manne. Die Perforationsstelle war wihrend der zunehmenden Tumorwachstum 
geschlossen, Dieser Fall demonstriert dass eine Ulzeration im Magenkarzinom verschwin- 
den kann, so dass man das Kleinerwerden eines Magenkraters nicht als ein Symptom der 
Benignitaét nehmen darf. 


RESUME 


Description de deux cas de perforation chronique de l’estomac. Dans le premier, 
il s’agissait de la perforation d’un ulcére gastrique avec formation d’une grande cavité 
liée 4 la perforation sous le foie, chez un homme de 22 ans. Dans le second, de la perfora- 
tion d’un cancer gastrique chez un homme de 61 ans, ot l’ouverture s’était refermée 
pendant que la tumeur continuait de croitre. Ce cas montre que l’ulcération et la 
perforation d’un cancer gastrique peuvent disparaitre, et que la diminution de volume 
d’un cratére uleéreux de l’estomac n’est pas nécessairement signe de bénignité. 
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BRONCHOSTENOSIS OF INFLAMMATORY ORIGIN 
WITH REPORT OF SIX CASES‘ 
by 


H. F. Fabritius and H. Odegaard 


The roentgenographic finding of atelectasis of the lung frequently 
represents a differential diagnostic problem, the cause of the atelectasis 
seldom being evident from the roentgenogram. Atelectasis may be an 
accidental roentgenographic finding in patients having presented no 
symptoms of the disease, but there will usually be a history of more or 
less characteristic pulmonary symptoms. The conclusion as to the cause 
of the pathological changes will be determining not only to the treatment 
but frequently also to the further fate of the patient. All means available 
should be resorted to, therefore, in order to trace the cause of the disease. 

The commonest cause of atelectasis is bronchial obstruction which 
can be classified as follows: 

1) Obstruction of the lumen (blood, secretion, foreign body). 

2) Changes in the bronchial wall. 

3) Extrabronchial changes with compression of the lumen. 

The changes in the bronchial wall may be subdivided in: 

a) Inflammatory changes (non specific or specific). 

b) Changes due to tumors (benign and malignant). 


This paper deals with bronchial obstruction caused by inflammation 
in the bronchial wall — chiefly non specific inflammation — and an 
attempt is made to elucidate the problem by presenting a few cases. 

N. WESTERMARK (1) in his work on bronchial stenosis (1938) points 
out that inflammatory changes in the bronchial wall frequently occur in 
conjunction with pneumonia and still more in bronchitis, changes result- 
ing in stenosis and atelectasis. He emphasizes the importance of having a 
bronchography performed. So does also L. RiGLEr (2) in his book (1946) 
and he includes planigraphy as an important aid. On the basis of broncho- 
scopic examinations T. LEEGAARD (3) in a publication (1946) termed such 


1 Submitted for publication Sept. 10, 1948. 
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Fig. 1. Case 1. Irregular constriction of the right upper lobe bronchus with 
corresponding atelectasis. 


a localized non specific inflammation of the bronchial wall as »bronchitis 
circumscripta non specifica» and points this out as an isolated clinical 
picture. He also demonstrates that such localized inflammatory changes 
frequently give rise to formation of granulation tissue, and in two of the 
cases published this was the cause of atelectasis of one of the pulmonary 
lobes. 

In this connection it might be mentioned that A. AANONSEN (4) in 
a material from Ulleval Hospital (1947) found this condition a frequent 
vause of hemoptysis. As far as we can understand these bronchostenoses 
occur more frequently than previously believed. 


Case 1. R. D., male, aged 32, admitted to the Ear-Nose-Throat Department 
1947. Ten years ago the patient suffered from bronchitis. A Pirquet test was then posi- 
tive. Six years ago an inveterate process was demonstrated in the right lung. During the 
last year prior to the admission he has suffered from bronchitis associated with sibilation 
in the chest and expectoration. 

Several tests for tubercle bacilli have been negative. The physician referring the 
patient states that the area of increased density which was detected a couple of years 
previously in the right apex, has varied, has been »coming and going». 

The clinical examination revealed nothing abnormal. A chest roentgenogram showed 
an atelectatic density in the right upper lobe containing several small calcium deposits. 
In the left lung a calcified primary complex could be seen. 

Planigraphy of the bronchial tree revealed a somewhat irregular, fluted constric- 
tion of the right upper lobe bronchus. Peripherally in the upper lobe small cavities having 
the appearence of bronchiectasis were seen. Fig. 1. 

oscopy revealed a constriction of the ostium of the upper lobe br s, where 
Bronchoscopy led trict f the ost f th lobe bronchus, wher 
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. ring of slightly elevated, red, velvet-like, 
rranulomatous prominences could he seen. 
[here was a moderate flow of mucopurulent 
ecretion containing air bubbles. The secre- 
ion contained gram-positive and gram-nega- 
ive cocci, but tubercle bacilli could not be 
emonstrated, neither in direct smears nor 
y cultivation. A biopsy revealed an in- 
lamed mucous membrane with vascular 
hanges, but no evidence of malignancy or 
pecific inflammation. 

Over a period of one year repeated 
ronchoscopies were carried out, the mucous 
membrane of the affected bronchus being 
painted with silver nitrate. The bronchoscopic 
jicture varied from time to time, the mucosa 
sometimes being pale without secretion and 
the ostium normal, although a slight cen- 
striction could be seen distally to the ostium. 
On other occasions the mucous membrane 
might be red and swollen. The symptoms 
would vary accordingly. Periods with com- 
plete comfort alternated with periods of op- 
pression in the chest, cough, and expectora- 
tion, the roentgenographic changes varying Fig. 2. Case 2. Circular 


constriction of 
accordingly. the lower lobe bronchus. Atelectasis of 


lower and middle lobe with bronchiectasis. 
Note the displacement of the upper lobe 
bronchi. 


Case 2. I. N., male, aged 33, ad- 
mitted to Surgical Department A in 1940. 
19 years old the patient suffered from pro- 
tracted cough with periods of fever, and stayed in bed for several months. At the 
mset of the disease there was a scanty, later on a copious expectoration. Similar 
symptoms reappeared at the ages of 21 and 29, but this time he did not stay in bed. 

About a year prior to the admission symptoms once more reappeared, i.e., cough, 
slightly elevated temperature, and expectoration which sometimes was blood stained. 
Tubercle bacilli could not be demonstrated in direct smears, but a cultivation was posi- 
tive, so the patient was admitted to a sanatorium, where he remained during the last 
year prior to the admission to the University Hospital. The patient was afebrile this 
period and was not confined to bed. He expectorated about 60 cc daily. All tests for t. b. 
were negative. Attempts to induce an artificial pneumothorax on the right side failed. 
he sedimentation rate prior to admission was 7 mm. On the admission it was 2] mm, 
but the patient’s general condition was not impaired. A Pirquet test was positive. 

A chest roentgenogram revealed atelectasis of the basal part of the right lung and 
minor, apparently fibrous changes in the apex. 

Bronchoscopy showed a circular constriction of the right lower lobe bronchus ap- 
pa-ently due to cicatricial changes, with an opening not larger than 2—3 mm in diameter 
fren which there was some purulent discharge. 

Bronchography revealed the same circular constriction above the ostium of the middle 
lol » bronchus extending about 1 cm. Distally to the stenosis large bronchiectasis could 
be seen in the atelectatic and markedly retracted middle and lower lobes. Minor 
br ichiectatic changes could be seen in the upper lobe. Fig. 2. 
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A. C. 
Fig. 3. Case 3. Atelectasis of the left lower lobe and lingular segment of upper lobe. 
A. Frontal view imitating pleuritic changes. 
B. Bronchogram showing moderate constriction of the left main bronchus. 
C. 9 months later: The constriction has almost completely disappeared. 
Atelectasis persisting. 


A thoracotomy with extirpation of the atelectatic lobes on the left side was per- 
formed (J. 


Microscopic examination of the bronchial stricture showed non specific chronic 
inflammation. Postoperative empyema developed, and for this reason the hospitalization 
had to be extended. On discharge the general condition was good. There was still some 
secretion from the thoracic fistula. The amount expectorated daily was 5—10 cc, and a 
cultivation produced growth of a couple of colonies of acid-fast rods. 


Case 3. 8S. L. female, aged 37, admitted to the Surgical Department A in 1947. 
Following a croup at the age of 9 she has since suffered from bronchitis. Twenty, and six 
years ago she allegedly suffered from pleuritis on the left side. For the last six years she 
has been controlled by a lung specialist, but there has been no evidence of pulmonary 
disease. Six months prior to the admission she became acutely ill with symptoms of a 
pneumonia. The temperature sank following chemotherapy, but she remained subfebrile 
with profuse expectoration. At the hospital into which she then was admitted, a cavity 
was diagnosed in the left lung. The ninth rib was resected, but attempts at drainage 
‘ailed. Since then she has suffered from slightly productive cough. Most of the time she 
1as been subfebrile. 

On admission to the Rikshospital the following findings were made: Temperat 
37.1 C, sedimentation rate 21 mm, scanty expectoration. A Pirquet test was negative, 
the Mantoux test was positive. Elastic fibres could be demonstrated in the sput 
Tubercle bacilli could not be demonstrated, neither in direct smears nor by cultivat 

Ordinary chest roentgenograms showed what appeared like a pleurisy on the 
side with retraction of the diaphragm posteriorly. A better exposed roentgenogram sho 
a suspect triangular density projected against the cardiac shadow. 

Planigraphy revealed a constriction of the left main bronchus and atelectasis of 
jeft lower lobe with bronchiectasis. 


388 
d or 
“ 

n 
bl 

ir 
lin 

n 

lir 

su 

19 

Ww 

af 

rig 

al 

lr 

a 

H 
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A. B. 
Fig. 4. Case 4. Stenosis of the right lower lobe stem bronchus with atelectasis of the 
middle and lower lobe. 
A. Frontal view showing elevated diaphragm and mediastinal displacement. 
B. Atelectasis not visible on lateral view. 


Bronchoscopy showed congestion and swelling of the mucous membrane of the left 
main bronchus. Just above the first division a concentric constriction with an easily 
bleeding mucous membrane could be seen. There was some purulent discharge from the 
upper and particulary from the lower lobe. 

Bronchography showed a concentric constriction of the main bronchus with slightly 
irregular contours. Besides the atelectasis of the lower lobe there is also atelectasis of the 
lingular segment. Fig. 3. 

A biopsy was unsuccessful. 

The cough and expectoration gradually subsided, and on control examination nine 

mths later the patient stated that she felt perfectly healthy. 

A repeated bronchography showed that the stricture had disappeared almost com- 
pletely. The contours of the main bronchus were even. In the atelectatic lower lobe and 
lingular segment of the upper lobe bronchiectasis could be seen. 

The patient feeling well and no progression having occurred the last couple of months, 

“gery seemed so far not to be indicated. 


Case 4. A.§&., female, aged 19, admitted to the Ear-Nose-Throat Department in 
7. Six years ago the patient developed an acute febrile pulmonary disease associated 
1 h cough and copious expectoration. Since then she has constantly been more or less 
cted with colds and cough and has suffered several attacks of »pneumonia» of the 
ig 1t lung. Half a year ago she consulted a physician for her cough and a pleuritis was 


gedly diagnosed, but repeated roentgen examinations revealed nothing abnormal. 
he autumn 1946 tubercle bacilli were demonstrated in the sputum by cultivation, and 
ensity allegedly being demonstrated in the lung she was admitted to a sanatorium. 
H: ‘e tubercle bacilli could not be demonstrated despite the copious expectoration. The 
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A. 


Fig. 5. Case 4. A. Planigram showing occluded bronchus. 


B. Planigram after treatment: Stricture less marked. Atelectasis persisting. 


patient’s general condition was not impaired. The Pirquet test was negative, but the 
Mantoux test was positive. The sedimentation rate was 35 mm. The patient was admitted 
to the Ear-Nose-Throat Department of the University Hospital. A chest roentgenogram 
showed a slightly elevated diaphragm on the right side and slight displacement of the 
mediastinum. A lateral view did not supply further information. Fig. 4. 

Bronchoscopy revealed a foreign body resembling a press-button in the right lower 


lobe bronchus. When the foreign body had been extracted a granulation could be se 


just above the ostium of the middle lobe bronchus causing a considerable constriction 


the lumen, the diameter of which was 1—2 mm. A mucous secretion was being discharg 


through the constricted lumen. 

Planigraphy (after removal of the foreign body) revealed an occlusion of the lov 
lobe bronchus, the contours of which were smooth and even. In the atelectatic lov 
and middle lobe bronchiectatic cavities could be seen. Fig. 5 A. 

Treatment consisted of repeated dilatations of the stricture and painting ¥ 
silver nitrate. Thus the cough and expectoration decreased and the stricture \ 
widened to a diameter of about 6 mm. On control examinations 9 weeks, and 
months after the last dilatation the patient felt healthy and did not suffer eit 
from cough or expectoration. The lumen at the level of the stenosis had not chan; 
It was round and had a diameter of about 6 mm, the mucous membrane being sm« 
and even, pale, and without granulations or ulcerations. 

Planigraphy now showed a concentric constriction of the bronchus extending al 
5 mm, the lumen in this area having a diameter of about 4—5 mm. Fig. 5 B. 

The atelectasis and bronchiectasis were unchanged. 
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Fig. 6. Case 5. Atelectasis of the left lower lobe. 
A. Frontal view showing slight mediastinal displacement. 
B. Better exposed frontal view showing the atelectatic lobe. 
C. Bronchogram showing constriction of the lower lobe bronchus. 


Case 5. 8. H., female, aged 58, admitted to the Surgical Department A in 1947. 
In 1945 the patient was operated on for a hallux valgus. One week after the discharge 
from the hospital she developed a severe cough with blood-stained expectoration and has 
since then been dyspneic and suffered from an annoying cough with copious expectoration 
partly blood-stained. She consulted several physicians and the condition has been inter- 
preted and treated as a bronchitic asthma. Fluoroscopy did not reveal any pathological 
changes. The patient has lost 15 kg during the last 2 years and has not been able to work. 
The sedimentation rate has been mcreased. On admission there was a diminution of the 
breath sounds over the posterior aspect of the left lung, and bronchitic rales were heard 
over both lungs. A Pirquet test and a Mantoux test were negative. 

A chest roentgenogram showed what looked like a pleural affection on the left side, 
but with displacement of the mediastinal shadow towards the left on inspiration. A lateral 
view revealed a posteriorly elevated diaphragm. A better exposed frontal view, however, 
revealed atelectasis of the lower left lobe. Fig. 6. 

Planigraphy revealed a constriction of the proximal part of the left lower lobe_ 
bronchus. 

Bronchoscopy showed congestion and swelling of the mucosa of the left main bronchus. 
Only the upper part of the lower lobe bronchus could be seen, the lumen of which was 
considerably constricted. There was a copious, thin, purulent, slightly foetid secretion 
from this bronchus. A biopsy showed a granulation polyp. T. b. could not be demon- 

ated in the secretion, neither in direct smears nor by cultivation. 

On bronchography the contrast penetrated 1 cm down the constricted left lower 
bronchus. The contours were slightly irregular. In the lingular segment moderate 
mchiectatic changes could be seen. Fig. 6 C. 

A lobectomy was performed (L. Erskryp) and the lower lobe which was completely 
lectatic and adherent to the parietal pleura was removed. 


Microscopical examination of the constricted bronchus revealed inflammatory 
¢ anges but no signs of malignancy. 


} 
391 
B. C. 
ig, 
he 
ed 
m 
he 
er 
en 
of 
ed 
er 
er 
th 
as 
12 
er 
d. 
h 
1t 


H. F. FABRITIUS AND H. @DEGAARD 


Case 6. A. Frontal view showing slight mediastinal displacement. 
B. Bronchogram showing circular constriction of the right main bron- 
chus, and bronchiectasis in the shrunken lower and middle lobe. 


Case 6. G.A., female, aged 21, admitted to the Surgical Department A in 1940 
The patient had her tonsils removed in 1934. In 1936 she suffered from maxillary sinu 
sitis. About 3 years prior to the admission cough and expectoration developed, and she 
gradually became markedly asthmatic. A small infiltration was found in the right lung, 
and t. b. could be demonstrated in the sputum, and the patient was admitted to a sana 
torium. T. b. could not be demonstrated on later occasions, neither in direct smears nor 
by cultivation. Artificial pneumothorax was induced on the left side and was continued 
for 13 months. However, the subjective symptoms persisted although the asthmatic symp 
toms were somewhat relieved following a phrenico-exairesis on the right side in Jun 
1939. Since then she has periodically suffered from fever and copious expectoration. 

On admission to the Surgical Department A an expiratory stridor was present. 
Numerous bronchitic rales were heard over the right lung. A Pirquet test was positive. 
The sedimentation rate was 17 mm. 

A chest roentgenogram showed an elevated diaphragm on the right side and slight 
displacement of the mediastinum towards the right. 

Bronchoscopy showed a conically constriction of the right main bronchus, with cor 
gestion and swelling of the mucosa. 

Bronchography showed that the constriction had a diameter of about 3 mm in 
length of 5 mm. Distally to the stricture large saccular bronchiectasis could be seen 
the shrunken lower lobe, and slight bronchiectatic changes in the middle lobe. Fig. 

Owing to the obliterated pleura on the right side, and to the central localization « 
the lesion a total extrapleural pneumothorax was performed on the right side (J. Hous 
and the patient was thus relieved of her stenosal symptoms. 
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BRONCHOSTENOSIS OF INFLAMMATORY ORIGIN 


Comments 


The authors report 6 cases of bronchial stenosis with associated 
ripheral changes in the lung. In all cases the stricture was caused by 
|»cal inflammation in the bronchus, and in all cases the stricture was 
alized to the main bronchus or to a secondary branch close to the 
iain bronchus. The condition could be verified by roentgenograms as 
ell as by bronchoscopy. In all the cases there had been a history of pro- 
acted bronchitic symptoms — partly of an asthmatic nature — with 
<pectoration, which in two cases was hemorrhagic. In four cases the 
scricture was due to a non specific inflammation, no evidence of speci- 
ficity could be demonstrated neither by cultivation nor by biopsy. In 
one of these cases the stricture was due to a local inflammation around 
a foreign body. A single positive cultivation for t. b. brought this patient 
into a sanatorium. In the two remaining cases t. b. had been demonstra- 
ted on single occasions. One of these patients was treated by lobectomy, 
but the histological examination showed no evidence of specific in- 
flammation. In the other, who was treated by total extrapleural pneu- 
mothorax, t. b. had not been demonstrated during the previous three 
years neither in direct smears nor by cultivation. It cannot be excluded 
however, that in these two cases a specific bronchial inflammation might 
originally have been present. 

Our intention is to point out that a chronic bronchitis may mask a 
bronchostenosis caused by a localized inflammation in a bronchus. The 
roentgenographic changes thus caused may be but slightly marked in 
usual chest roentgenograms, and may lead to diagnostic errors. 


SUMMARY 


The authors report 6 cases of bronchostenosis. They point out that a chronic bronchi- 
tis may mask a bronchostenosis and the latter may be due to a localized inflammation in 
a bronchus. Usual chest roentgenograms in these cases may present remarkably slight 
changes and thus give rise to diagnostic errors. T. b. demonstrated on a single occasion 
may lead to erroneous procedures and should never be accepted as conclusive. Plani- 
graphy, bronchoscopy — preferably with biopsy — and bronchography should be used 
in order to obtain a correct diagnosis. 


ZUSAMMENFASSUNG 


Verff. berichten iiber 6 Fille von Bronchostenose. Sie machen darauf aufmerksam, 
¢3s eine chronische Bronchitis eine Bronchostenose maskieren kann und das letztere 
icch eine lokale Entziindung in einem Bronchus bedingt sein kann. Gewéhnliche Rént- 

iaufnahmen der Lungen kénnen in diesen Fillen erstaunlich geringe Verainderungen 
weisen und hierdurch diagnostische Irrtiimer veranlassen. Bei einer einzigen Gelegen- 
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heit nachgewiesene TBB kénnen irrige Schlussfolgerungen geben und sollten nie als 
ausschlaggebend gutgeheissen werden. Schichtaufnahmen, Bronchoskopie (vorzugsweise 
mit Probeexzision) und Bronchographie miissen zur Erzielung einer richtigen Diagnose 
Verwendung finden. 


RESUME 


Les auteurs relatent 6 cas de sténose des bronches. Ils font ressortir qu’une bronchit 
chronique masque parfois une sténose bronchique, et que celle-ci peut étre due & l’inflam 
mation localisée d’une bronche. Les radiographies courantes du thorax peuvent ne mon 
trer que des altérations étonnamment légéres et ainsi donner lieu & des erreurs de diagnos 
tic. La constatation, faite une seule fois, de bacilles de la tuberculose est capable dé 
faire prendre des mesures erronées et ne devrait jamais étre considérée comme un facteu: 
décisif. La tomographie, la bronchoscopie — de préférence associée 4 la biopsie — et la 
bronchographie devraient étre utilisées pour arriver & un diagnostic correct. 
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PALLIATIVE TESTOSTERONE TREATMENT IN WOMEN 
WITH ADVANCED BREAST CANCER 
by 
Bengt Sylvén and Olle Hallberg 


Since the original communications by LoEsER (29—32) and ULRicH 
(44) a number of reports indicate, that large doses of testosterone esters 
improve the general condition of patients with disseminated breast can- 
cer, irrespective of age. In cases with skeletal metastases this is often 
associated with relief of bone pain, and in a limited number of cases some 
recalcification of osteolytic bone lesions has been observed. Primary 
tumours, regional lymph gland and visceral metastases are not signifi- 
cantly influenced even by massive doses of androgens although transient 
retrogression of such lesions has been noted in occasional cases. 
Reviews covering this subject have recently appeared by the Subcom- 
mittee on Steroids and Cancer (42), by ApatrR (2, 3) and Carter, CoHEN & 
SHorR (9). The metabolic action of testosterone esters which results in 
a positive nitrogen balance has been well established (cfr. KocHakIan 
and CarTER, CoHEN & SuHorr). This offers a reasonable explanation for 
the gain in weight, and subjective sense of well-being, seen in debilitated 
persons receiving androgen therapy. However, a precise explanation of 
the direct or indirect effects of the male sex hormone on tumours is not 
possible due to the multiplicity of factors involved. The high incidence 
of spontaneous mammary cancer in appropriate strains of mice can be 
prevented by the administration of large doses of testosterone when the 
animals are young (review by GREENSTEIN), but the growth rate of 
already established mammary carcinomas is not influenced by the male 
sex hormone, nor by progesterone (NATHANSON & ANDERVONT, Lacas- 
SAGNE, HEIMAN). 

For lack of sufficient information into endocrinological aspects of 
tumour growth a sound scepticism is advisable with regard to possible 
di. ect effects of androgens on cancer cells (11, 19). Current isolated reports 


1 Submitted for publication, October 5, 1948. Reported figures revised and corrected 
roofs December 11, 1948. 
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claiming a transient regression of cancerous lesions are inconclusive, and 
therefore it may be of general interest to present additional information 
gained by testosterone treatment in cases of generalized breast cancer. 
Prophylactic androgen treatment (PRUDENTE) is not discussed. 


Patients and Dosage Regimen 


During the last year we have treated 38 women from our outpatient 
Breast Service, who were selected for the purpose of obtaining representa- 
tive material of different degrees of generalized and advanced mammary 
carcinoma. The majority have been radically operated and treated by 
roentgen postoperatively. Previous to and during androgen treatment 
frequent roentgen control examinations were made, and the distribution 
of metastatic lesions registered. The serum concentration of phosphorus, 
calcium and alkaline phosphatase were checked throughout this treat- 
ment course. 

We have mainly used testosterone propionate (trade names »Neo- 
Hombreol», Organon, and »Perandren», Crba) by intramuscular injec- 
tions, and additional administration of pellets for implantation and 
crystal suspensions (Perandren, Ciba), a 10 per cent alcoholic solution 
of testosterone (Organon) for skin application, and further 17-methy! 
testosterone (»Neo-Hombreol M», Organon) for oral administration. 

Most patients received for the first 2 to 6 weeks 50 mgm a day making 
300 mgm each week until they noticed increase in strength, weight gain 
and relief of pain. The lowest dose giving this effect was found to be 
about 600 mgm in 3 weeks. In most cases they received about 1,200—- 
1,500 mgm in 6 weeks before this palliation was established. The average 
dose in cases subsequently improved was 175 mgm a week during the 
first 6 to 10 weeks. In a few cases with visceral and/or skeletal metastases 
lower doses were tried intermittently but without effect. After this first 
series of about 10 weeks we have kept the patients on a maintenance dose 
of 150 mgm a week. It was soon found inadvisable to discard treat- 
ment in improved patients for any length of time, because the patients 
rapidly deteriorated again in the next few weeks or in a month. Very 
large doses amounting to one or several grams have not been tried. 

As mentioned above, no improvement was observed after low dosage 
of testosterone propionate, and this is in accordance with previous 
authors. Provided that the systemic improvement is actually affected 
via an increase in protein anabolism very little or no effect of such | w 
doses as 5 mgm a day can be expected (SANDIFORD, KNowtton & Krv- 
YON 1941). According to the last mentioned authors optimal respo: se 
on the part of nitrogen anabolism was obtained in eunuchoids with da ly 
closes of 25 mgm. 
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PALLIATIVE TESTOSTERONE TREATMENT IN WOMEN 
Case Reports 


We have become quite impressed by the striking improvement in 
zeneral well-being in most of our cases following the administration of 
testosterone propionate, and this result warrants a preliminary compila- 
tion of cases. In view of our limited experience and brief period of 
)bservation, possible effects of androgen treatment on survival rate can- 
not be discussed. No untoward effects have been noted following the 
losage mentioned above, except the usual virilizing symptoms: hyper- 
‘richosis, voice changes, enlargement of clitoris and increase in sexual 
iibido. These side effects inherent in androgen treatment are reversible, 
and in view of the seriousness of the disease they are actually of no great 
importance. In a few cases bone pain increased during the first week of 
androgen treatment, but this soon vanished under continued admin- 
istration. 


Table I 


Total TP dose 
and time in 
weeks 


Average dose Subjective im- 

Case record per week provement reg- 
No. until im- istered at a 
provement total dose of 


125 mgm =: 11,500 mgm/12 w. 2,600 mgm/30 w. 
800 /4 2,700 22 
1,000 6 3,800 18 
1,500 7 2,300 /31 

150 mgm =‘ 11,800 mgm/14 w. 3,500 mgm/27 w. 


1 Castrated by irradiation. 


Five moderately debilitated women (Table I) radically operated for 
mammary carcinoma Stage I—II, or operated during the hormonal 
treatment, without evidence of distant metastases have all registered 
increased well-being, appetite and weight following the administration of 
testosterone propionate. They are still very well 7 to 9 months after 
androgens were first given, and are now receiving a small maintenance 
dose. Menopausal symptoms, particularly »hot flushes», have disappeared 
and subsequently re-appeared during treatment pauses. A young virgin, 
aved 27, got a transient psychical agitation during maximal dosage 
regimen, but stands her maintenance dose very well. 

Attempts were made to use moderate doses in a series of seven women 
w th generalized mammary carcinoma (Table IT). Slight and temporary 
improvement was observed in three cases, all of which later on or 
d ring continued treatment showed very rapid progressive cancer 
giowth. Out of four women not improved, three died within a month 
ai er the dose stated in Table II, which proved to be ineffective. We feel 
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Table II 


Degree of Total TP dose 
subjective and time in Subsequent course 
improvement weeks 


Case record Site of principal 
No. : metastases 


11 } Peritoneum Slight 1,200 mgm/9 w. No improvement; still 
temporary living 


Liver None 550 10 Died 3 w. after treatm. 


Lungs None 1,800 20 Progress; dead 
Mediastinum 


Abdominal Slight 1,200+ /10 Progress; died 2 months 
organs temporary surface applic. after treatment 


Lungs Slight 1,100 mgm/5 w. Progress; dead 
Pleurae temporary 


Brain None 1,600 10 Progress; died 1 month 
Intern. organs after treatment 


Brain None 850 mgm/3 w. Progress; died 1 month 
Lungs after treatment 


1 Surgical castration, metastases to both ovaries. 


that the general course in this group of advanced cases was not bene- 
ficially affected (cfr. 2, 3, 4, 11, 12, 13, 22, 42). 

Influenced by current optimistic reports (2, 4, 8, 14, 22), we have 
dévoted more interest to possible androgen effects in cases diagnosed 
as mainly skeletal metastases. This report includes 26 cases divided into 


one group of fertile women (10 cases, Table III) and another of post- 
menopausal cases (16 patients, Table IV). In this group taken as a whole, 
the following results were obtained: 

In 23 cases the general condition was improved to a variable extent. 
Out of these, 3 cases got a transient improvement during some few 
weeks, and then rapidly succumbed. 2 cases were improved for 4 and7 


Table III 


Results obtained in 10 fertile women with widespread osseous metastases, all debilitated and 
uith bone pain before androgen treatment. All previously castrated by irradiation. Some 
lesions previously irradiated, others are left for control. Routine administration of testosterone 
propionate (cp. text). 
Patients’ statements 


Ceneral improvement, gain in weight and relief of pain registered in 9 cases (90 °5) 
No improvement registered in 


Radiographic statements 
Increase in calcification of previous metastatic foci without new lesions appearing ... 2 cases (20 4) 
Increase in calcification of previous metastatic foci and new osteolytic lesions ap- 
pearing during y 2 cases' 
Progress of previous foci and simultaneously new osteolytic lesions appearing during 
6 cases * 


* One patient dead after treatment. 
* Four patients dead after treatment. 
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Table IV 


Results obtained in 16 selected cases of post-menopausal mammary carcinoma with widespread 
metastases to bone. Some foci irradiated previous to androgen treatment. Routine administra- 
tion of testosterone propionate (cp. text). 


Patients’ statements 
Improvement in strenght and general health, relief of pain registered in 14 cases' (88 %) 
marked improvement in 
some improvement in 
insignificant improvement in 
No improvement 2 cases* 
Radiographic statements 
Increase in calcification of previous foci without new lesions appearing 6 cases (31 %) 
Increase in calcification of previous foci and new osteolytic lesions appearing during TP 4 cases 
Progressive growth of old foci and new ones appearing during TP 6 cases* 


t One dead with visceral metastases after transient improvement. 
* Both cases dead with visceral metastases during TP treatment. 
* Three patients dead. 


months, respectively, and then deteriorated in spite of continued androgen 
treatment. The remaining 18 cases have been improved for four to thirteen 
months, and are still living in fairly good health. The average time of still 
lasting improvement in these 18 cases is now between 7—8 months. 

The other 3 cases erroneously interpreted as mainly osseous meta- 
stases, were quite uninfluenced by large doses of testosterone propionate, 
and died after the manifestation of visceral metastases during treatment. 

A summary of the radiological changes in the existing bone lesions 
during androgen treatment is presented in Tables III and IV. Among 
the 9 improved women of the fertile group the distribution of bone meta- 
stases remained stationary during treatment only in 2 cases. The other 
7 patients showed — in spite of their general well-being — definite evi- 
dence of newly appearing osteolytic bone foci. 

Similar objective findings were also recorded in the post-menopausal 
group. Out of 14 improved women only 6 showed a radiological stand- 
still in skeletal carcinomatosis. The other 8 cases all demonstrated pro- 
gressive cancerous growth evidenced by the appearance of new osteolytic 
bone foci. 

We have thus witnessed a most striking discrepancy between the 
general systemic effects of androgen therapy and the objective findings 
to be further discussed below. Some cases have even demonstrated a 
spectacular improvement in general health and strength and have to be 
nentioned more fully. The following two cases belong to the group of 
‘astrated fertile women in Table III. 


Case No. 111, — E. K., married, aged 44. Radical operation for mammary 
arcinoma Stage II in 1946. Multiple pulmonary metastases diagnosed October 1947, 
reated by palliative roentgen to the chest and also castration by irradiation at this date. 
she developed metastases to the ribs and left humerus (Fig. 1), became bedritiden and 
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Fig. 1. Case No. 111, reported 
in text and in fig. 7 and 8. Meta- 
stases to the left humerus diag- 
nosed in June 1948, with a bone 
defect of 4 cm. Following roentgen 
treatment to this area and a course 
of testosterone (1,500 mgm during 
8 weeks) only insignificant recalci- 
fication of bone lesion was noted. 


Fig. 2. Case No. 113, reported 
above. Following irradiation pre- 
vious to androgen treatment the 
pelvic bone showed numerous foci 


of mixed osteolytic and osteo- 
blastic cancerous deposits. 
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Fig. 3. Fig. 4. Fig. 5. 


ig. 3. Case No. 113. In Dec. 1947 previous to roentgen treatment a pronounced 
osteoporosis due to extensive cancerous involvement of the lumbar vertebrae 
was found. 


Case No. 113. In April 1948, three months after palliative ‘irradiation, the 
lumbal spine showed increase in radio-opacity and simultaneously further 
spread of cancerous deposits. 

Case No. 113. Following a course of testosterone treatment (2,650 mgm during 
15. 4.—27. 7. 1948) no further spread of skeletal cancer and slight increase in 
calcification was demonstrated. For laboratory findings cfr. text. 
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further roentgen treatment was considered futile. In June 1948 the radiograms showed 
increase in pulmonary foci, and androgen treatment was then started. Following ad- 
ministration of 1,500 mgm during 8 weeks this woman became pain free, had an increase 
of appetite, strength, and was relieved of dyspnea. She is doing ordinary housework. 
Radiographs of the chest indicate some regression of lung metastases (fig. 7 & 8), and 
insignificant recalcification of her lesions in the humeral bone (fig. 1). 


Case No. 113. — G.L., married, aged 37. In December 1947 we diagnosed an 
inoperable breast carcinoma with advanced metastases to the skin, lymph glands and the 
pelvis (Fig. 2), spine (Fig. 3 & 4), and ribs. Soft tissue lesions were treated by irradi- 
ation, and additional roentgen treatment was given to the pelvis for castration. She was 
in a very bad general condition, had temporary bone pain, and her sedimentation reaction 
was 102 mm/1 hour. In January 1948 she got a short course of testosterone propionate 
treatment. After 600 mgm for 3 weeks she felt some improvement and became free from 
pain. Androgens were then withheld for 2 months, but after that time her general condi- 
tion had deteriorated and pain had reappeared. The skeletal lesions showed progressive 
growth (Fig. 4). Testosterone treatment was reinstituted, and she received 2,200 mgm in 
4 months. She became very much improved, and presents now a healthy complexion, is 
doing all housework, has no pain, and says she is feeling better than ever before. Her 
sedimentation reaction is now 9 mm/I1 hour. She has developed some increase in bone 
density throughout the whole skeleton (Fig. 5). In April, the serum calcium was 10.1 
mgm per cent and serum alkaline phosphatase 14 units. In August the corresponding 
figures were 5 mgm per cent and 8 units. No increase in skeletal metastases during an- 
drogen treatment. A moderate maintenance dose of 150 mgm testosterone propionate 
each week will be administered continuously. 


Out of the 14 improved cases in the post-menopausal group (Table IV) 


only two cases have shown more remarkable improvement, deserving 
additional comments. 


Case No. 108. — E. E., single, aged 56. Primary breast tumour operated 
1937. Since October 1943 progressing skeletal metastases to the pelvic bone, left neck of 
femur, most vertebrae and ribs, and left humerus. Most lesions previously treated by 
palliative irradiation. Condition was very bad in October 1947 with patient constantly 
in bed, quite without strength and hopeless. Improvement registered for some tim: 
following a short course of testosterone and additional roentgen therapy. Effective 
androgen treatment started February 1948, viz. 53 months after the development o! 
skeletal metastases. Total testosterone dose 3,100 mgm during 6 months. Some weel 
later continuous improvement in strength, patient gaining in weight. In spite of pro 
gressive growth of all metastases she has been subjectively improved for 6 months, and 
is doing a full-time job every day. Her employer has not seen her so industrious befor: 
She has now a healthy complexion (Fig. 6), dresses with taste and has enjoyed her countr 
vacation this summer. We believed in February of this year that the patient was termin: 
but during the last 4 months the patient has instead earned her own living and is no 
burden to anyone. During androgen treatment her serum calcium level has constant! 
been 9 to 10 mgm per cent, and her alkaline phosphatase has not shown any tenden 
to rise above normal levels (7 to 4 units). Previous skeletal foci have become slight! 
remineralized, but new osteolytic ones are continously appearing. 


Case No. 109. — M. G., married, aged 62. In March 1948 this woman becan 
bedridden from generalized skeletal metastases, and lost all capacity to care for hersel 
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Still worse after roentgen treatment to 
the spinal lesions in March. No treatment 
given to tumour spread in pelvic bone 
or ribs. Following a moderate dose of 
testosterone propionate of 1,225 mgm 
for 7 weeks, she is now doing her own 
housework, free from bone pain, and 
has recovered a great deal. The patient 
herself and the family refuse to send 
her to the communal nursing home. A 
moderate maintenance dose is admin- 
istered (100 mgm a week), because the 
patient cannot afford to take more. 
Six other women, aged from 53 to 
66, presenting extensive osteolytic in- 
volvement of spine and pelvic girdle, 
have demonstrated marked improve- 
ment in general health, weight gain and 
are free from pain. In three of these cases 
the bone lesions have been stationary 
for 7 to 9 months, but in the other three 
cases progressive osteolytic growth has 
been noticed. In spite of this progress (3 
cases) they feel well, and all 6 women 
of this group are working daily in 
their homes under continued androgen 
rere Fig. 6. Case No. 108, reported above. Progres- 
In addition it should be men- sively growing skeletal metastases for 53 months, 
tioned that in four other cases prior to androgen treatment. Very good pallia- 
(Table IV) only insignificant and tive effect obtained by testosterone propionate 
‘ ti, , . 3,100 mgm during 6 months. In Aug. 1948 
transient relief of pain was ob- 
patient is earning her own living, and is 
tained following the administra- almost free of pain. 
tion of 1,500 mgm in 8 weeks. 


Laboratory Findings 


Present series of serum calcium determinations in casés with bone 
involvement indicate that testosteron? propionate treatment tends to 
mduce a significant decrease in serum calcium content (5). Previous to 
treatment the level was in general 10 to 12 mgm per cent and during 
treatment went down to 8 to 9 mgm per cent, irrespective of the appear- 
nce of sclerosis of old foci during treatment or not. This evidently 
neans an increase in calcium storage (27). One woman, aged 63, with 

general osteoporosis had no alteration in serum calcium level during 
he administration of 2,650 mgm testosterone propionate during 16 
reeks (cp. CARTER, CoHEN & SHoRR), nor was a general remineraliza- 
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Fig. 7. Fig. 8. 
Fig. 7 and 8. Case No. 111, Mrs. E. K., aged 44, reported in text. In Oct. 1947 typical 
ball-shaped pulmonary foci were diagnosed (left radiogram); castration by irradiation 
performed at this date. Additional roentgen treatment to the chest in Nov. 1947. Poor 
general condition until April 1948, when she spontaneously became somewhat improved. 
Continued growth of pulmonary metastases until June 1948, and additional metastases 
to left humerus (Fig. 1). Following a short course of androgen treatment (900 mgm from 
June 16 to July 16) accelerated improvement and also retrogression of pulmonary deposits. 
Some foci had vanished, and the remaining ones had temporarily diminished in size 
(right radiograph) compared with previous radiograms dated Oct. 1, 1947 and June 11, 
1948. Since testosterone treatment was started 3 months ago no further skeletal spread 
has been noticed. 


tion of the skeleton noticed. However, her metastatic lesions were re- 
valcified to some extent, and she was definitely improved. 

No significant changes were found in the serum concentration of 
phosphorus during androgen treatment (5, 27, 41). 

The serum alkaline phosphatase levels were before androgen treat- 
ment was installed, in most cases of skeletal involvement above th« 
normal and ranged between 7 to 14 units, the highest value found in 
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Fig. 9. Fig. 10, 


Fig. 9 and 10, Case No. 101, Mrs. T. K. B. A., aged 46. Radical mastectomy 1941, 

free from symptoms until October 1946 when she developed skeletal metastases. Castration 

by irradiation Sept. 1947, Testosterone treatment given since 10. 3. 1948, and subse- 

quently all foci have demonstrated moderate increase in mineralization. Radiograph 

before (left) and after (right) androgen treatment showing lesions in left scapular spine, 
not irradiated, 


cases with osteoblastic metastases. During androgen treatment a moder- 
ate rise in enzyme concentration was generally found in cases with 
evidence of recalcification of osseous foci (2, 3, 42), irrespective of whether 
new osteolytic changes appeared or not. Cases which responded favour- 
ably to androgen treatment seemed in general to show an increase in 
enzyme level to 10—20 units. Lower values (5 to 10 units) were found in 
uninfluenced cases. Rapidly increasing enzyme values (30 to 45 units) 
were indicative of liver damage (in one case liver metastases, and in 
another an intercurrent hepatitis). 

Our impression is that it is of definite value to check the serum cal- 
cium and serum alkaline phosphatase contents (42). A steep rise in serum 
calcium indicates a release of calcium and may signify increased growth 
activity of cancerous deposits (cp. Farrow). 


Radiographic Observations 


With a view to possible evaluation of androgen effects on cancerous 
lesions the following results should be mentioned. Out of 5 cases with 
metastases to the lungs 3 were uninfluenced, one case showed a tran- 
sent and insignificant arrest in metastatic growth, and another case 
('o. 111) showed to our surprise regression of some cancerous lung lesions 
wile others completely disappeared (Fig. 7 & 8), following the ad- 
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Fig. 11. Fig. 12. 
Fig. 11 and 12. Case No. 114, Mrs. M. N., aged 54. Mastectomy in 1947, osseous met 
stases April 1948 in pelvic girdle. No irradiation given. Androgen treatment April 24 
to August 15, total dose 2,300 mgm testosterone propionate. Radiograms show lumbar 
spine before (left) and after (right) androgen treatment. A moderate increase in calci 
cation is illustrated in the normal vertebrae, and also in the third lumbar vert., whe 
cancerous foci later were suspected. During androgen treatment a stationary bloc 
calcium level of 9 mgm per cent, and a moderate increase in serum alkaline phosphata e 

from 9 to 13 units were found. 
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ministration of a moderate androgen dose. This was only a temporary 
retrogression (24), which may occur spontaneously. 

Concerning the possible effects on skeletal foci it is to be emphasized 
that hormonal treatment has in no single case brought the disease under 
ontrol. We have never witnessed such intense hypercalcification of skeletal 
foci (»snowing-in») as is often seen in prostatic cancer under estrogen 
therapy. The radiograms show to date in some cases (Fig. 9—10, 11—12) 
slight and moderate increase in calcification, but never exceeding what is 
normally found in and around such foci. The well known variability in 
degree of osteoblastic reactions to cancerous deposits can very well give 
un acceptable interpretation to our radiographic findings. Further, in 
occasional cases of skeletal metastases following roentgen treatment 
a marked increase in radio-opacity is noticed (43), but such high degrees 
have not been observed by us following androgen therapy. On the other 
hand, there is no direct evidence in our experience that the androgenic 
therapy used accelerated the growth activity of cancer cells (FaRRow). 


Pathology of Primary Carcinoma 


For the purpose of the records analysis was made on the pathology of the primary 
mammary carcinomas in 24 cases of skeletal involvement (Tables IIT & IV). It was 
found (Table V), that out of 15 patients with a diagnosis of mammary adenocarcinoma 
»with cellular differentiation» 7 cases showed the previously mentioned »response» to 
androgen treatment, and the remaining 8 cases did not show such response, objectively 
evaluated (Table V). Further, out of 9 cases of mammary carcinoma »with low degree 
of differentiation» only one case showed a similar »response». Slowly growing scirrhous 
and mucoid carcinomas are not included in our material; soft medullary carcinomas con- 
stitute the bulk. For apparent reasons these findings are without significance at the 
present time (3, 42). 


Table V 


Objective effects of TP treatment in relation to age of patient and pathology of original 
breast tumour. 


Average age Pathology 


8' cases showing stationary conditions of skeletal 
metastases during TP treatment 54 Differentiated 
adenocarcinomas 7 cases 
Low degree of 
differentiation 1 case 
16* cases showing progress of skeletal tumour growth 
during TP treatment i Differentiated 
adenocarcinomas 8 cases 
Undifferentiated 
carcinomas 8 cases 


1 Including two castrated fertile women. 
* Including four castrated fertile women. 
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Clinical Use of Androgen Treatment 


Our results amply confirm previous statements regarding the remark- 
able systemic improvement effected by testosterone treatment in most 
women debilitated from generalized mammary carcinoma. The im- 
proved general condition, gain in weight, alleviation of pain, and new 
interest in life is undoubtedly of great practical and social importance. 
In our patients reported above, hospitalization could be avoided for a 
long time as well as home nurses, and in several cases servants at home. 
Narcotics could be discontinued. These facts cannot be denied, and it 
would be a pity to deprive advanced cases from this palliation, provided 
a similar effect could not be obtained at lower costs. The dosage regimen 
used has in this series produced moderate virilizing side effects, making 
it unnecessary to discard treatment completely. All patients have man- 
aged well with the maintenance dose given. Further, the androgen treat- 
ment offers the advantages of easy administration and availability under 
conditions where palliation by irradiation may not be obtainable. This 
has proved to be of value in some cases. 

The suggestion may be advanced that present attempts to use andro- 
gens for palliation should not necessarily be restricted to women with 
advanced mammary cancer. Under controlled and carefully selected con- 
ditions, other women suffering from other types of malignant diseases 
might benefit from a similar palliation. According to ABELS, YouNG & 
TayYLor (1), the building-up of tissue proteins was accelerated in three 
men with advanced gastric cancer by the addition of 50 mgm testoste- 
rone propionate per day. Systemic improvement was also seen in persons 
debilitated from undernutrition and other severe diseases (cp. Kocua- 
KIAN, p. 268). 

The mechanism of pain relief observed in our cases is not clear. It 
may be suggested that testosterone might elevate the threshold value 
for pain sensation by some central nervous action. The slight elevation 
of psychical levels seen in our cases may favour this suggestion. It seems 
almost unbelievable how a woman with a defect of 4 cm of her humeral 
bone can move her arm without pain (Fig. 1). In some cases with pro- 
gressive skeletal cancer growth pain has actually reappeared simul- 
taneously with, or some time before, new bone foci have been diagnosed 
Following increased dosage pain has again vanished. 

As stated above the palliative effect is dependent upon large doses 
and optimal response seems to be obtained at about 25 mgm per day 
during 8—10 weeks, provided testosterone propionate is used. Cheape1 
androgens may in the future be available; unfortunately, androsteron¢ 
and dehydroisoandrosterone seem to lack the general metabolic effect: 
(23, 45) and are therefore probably of no importance as substitutes. 
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There are no contraindications known to the use of androgens for this 
palliation in women with advanced mammary carcinoma, except con- 
siderable increase in serum calcium level previous to treatment or during 
its course (42). Testosterone has the advantage before estrogens to be 
used irrespective of age of patient. 

In menstruating women massive doses of androgens by suppressing 
yvarian activity effect a »medical castration», which in a number of 
‘ases is stated to exert an indirect inhibition of cancerous growth. 
his castration effect is also effected by irradiation (24, 34, 35, 41, 43), 
which is much cheaper. It may be of value to combine roentgen castra- 
tion with additional androgen treatment (41); the patient will then 
get the subjective palliation and simultaneously very good relief of 
menopausal symptoms. 


Attempts Aiming at an Objective Evaluation 


The systemic improvement obtained is by no means paralleled by 
a similar clear-cut regression of cancerous lesions. This pessimistic state- 
ment affords some discussion of pertinent questions, particular of 
statistical nature. The mechanisms and effects of castration, either by 
androgens or by irradiation, will not be discussed in detail. 

Regarding the clinical course of advanced mammary cancer all things 
may be possible, but some events are surely more likely than others. As 
mentioned before, experimental data indicate that testosterone esters 
did not influence the growth rate of established mice mammary carci- 
nomas (NATHANSON & ANDERVONT, LACASSAGNE, HEIMAN). Most soft 
tissue lesions are reported to be uninfluenced also in man, but a few rare 
cases have been reported by Aparr and others to evidence a striking 
positive effect. Unfortunately, similar regressions can occur spontaneously, 
certainly rarely, but still they do occur. One of our patients at the Radium- 
hemmet had a pleural carcinosis verified by thoracoscopy and biopsy 5 
years ago (1943). She is still living,’ the pleural thickening has diminished 
and the effusion has vanished without treatment. We call this a rare 
case. Had she received testosterone treatment it might have been classi- 
fied as a »rare cure». We have seen other cases with temporary regression 
of pulmonary metastases otherwise untreated. In the patients reported 
iere, we have not been able to register objectively any beneficial influence 
(Table IT). 

Previous authors state to obtain more striking and common improve- 

1ent by androgens in cases with skeletal metastases than in cases with 


1 Died October 1948 with abdominal metastases. Cnly cell remnants of pleural 
carecinosis were found at autopsy. 
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visceral metastases, and thus most interest has been devoted to this 
group. A correct evaluation of androgen effects on skeletal foci neces- 
sitates some consideration as to the biology of cancerous growth in bone. 
We have to stress, that skeletal involvement is a symptom of gener- 
alized carcinomatosis, and that the length of survival of these patients is 
generally not determined by the extent and type of the bone lesions per 
se; on the contrary the presence or absence of visceral metastases com- 
prises the governing factor. Thanks to the courtesy of Dr. B. NoHRMAN 
of the Staff at the Radiumhemmet, the survival statistics of 167 cases 


Fig. 13. The survival rates of 167 women 
with skeletal involvement in the course of 
mammary carcinoma according to the material 
of Radiumhemmet. Fertile women comprise 
69 cases (—————-), part of which have been 
castrated by irradiation (cfr. text). Post-meno- 
pausal women comprise 98 cases ( 

most of which have received palliative irradia- 

tion. Published by courtesy of BENeT 

Nourman, M. D. 


of mammary carcinoma with skeletal involvement can be presented 
(Fig. 13). These cases have been intermittently embed by irradiation 
according to general principles for palliation. His figures indicate that 
castrated younger women live a longer time after the onset of bone lesions 
than the post- menopausal women. Two years after onset 27 per cent are 
living in the pre-menopausal castrated group, 17 per cent in a similar not 
castrated group, and only 10 per cent in the post-menopausal group 
3—5 per cent are living after 5 years and occasional rare cases survive 
‘—8 years, and even longer. This illustrates that most cases succum) 
during the first two years from visceral metastases. Among the rest of 
the patients living more than two years, a number will develop fata’ 
metastases later on, and another group includes a limited number o* 
women living a long time with their skeletal spread but without fata 
metastases (Fig. 13). 

Clinical data (Fes, Bocrer, Aparr et al., Matsrn, Lurt, a. 0.) sugges 
that skeletal metastases undergo increased recalcification effected by 
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ndrogen administration. This is a bit amazing in view of other experi- 
nental data. Accelerated recalcification might be induced in at least two 
vays: either by new-formation of bone (osteoblastic activity) and the 
ying down of lime salts, or by a decrease in osteolytic activity exerted 
yy the malignant cells. We need hardly recall that longstanding cancer- 
us bone foci often are found to run a cyclic course with periods of osteo- 
ysis alternating with periods of repair. Now, with regard to the first 
iechanism, available experimental data support the conclusion that 
strogens promote osteoblastic activity and androgens most likely act 
.s inhibitors (GARDNER, a. 0.). Excessive amounts of estrogens induce in 
ormil mice a remarkable new-formation of endosteal bone, an increase 
1a calcification and consequently in radio-opacity. These changes are 
more pronounced in males than in females under the same estrogen 
dosage (GARDNER). Simultaneous injections of testosterone propionate 
prevent these changes. »The bones of female mice given testosterone pro- 
pionate were much weaker than the bones of untreated controls of the 
same age groups» (GARDNER, 1943, p. 159). The estrogenic influence of the 
biochemical make-up of bones is further evidenced by the very pro- 
nounced sclerosis seen in castrated and/or estrogen-treated men with 
skeletal metastases from prostatic carcinoma. In women with post- 
menopausal osteoporosis the administration of estregens did induce a 
storage in calcium and phosphorus (9). In patients suffering from Cushing’s 
syndrome large doses of testosterone did induce some calcium storage 
but no obvious increase in bone calcification (ALBRIGHT, PARsons & 
BLOOMBERG (6), ALBRIGHT (5)). Thus, the evidence to date seems to be 
fairly conclusive about the antagonizing activities of estrogens and 
androgens in relation to bone constituents. 

Concerning the second possibility, mentioned above, we could expect 
some direct effect of androgens on the growth rate of cancer cells as 
suggested by Aparr and others. Conclusive evidence of such effects have, 
however, not yet appeared. In our material (Tables III & IV) the 
majority of cases have developed new osteolytic bone foci during treat- 
ment. 

The question may thus be asked, what objective effects of androgen 
treatment have we actually witnessed to date in the skeletal foci? Our 
records suggest that in the majority of cases no apparent increase in recal- 
‘ification is induced. The slight degrees in remineralization seen in our 

liograms (Fig. 1, 5, 9, 10, 11, 12) are well within normal ranges, oc- 

tring spontaneously in longstanding bone lesions. Such excessive 
percalcification as can be obtained in estrogen-treated males, and 

‘asionally in castrated women (43) and in bone metastases after 

idiation, have not been observed. The actual point is, that on the 

ntrary, most cases have shown progressive growth of the bone 

28—480088. Acta Radiologica. Vol. XXX. 
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lesions during treatment, and this constitutes no brilliant or promising 
outlook. 

However, a final judgement as to the influence of androgens on the 
growth rate of established mammary carcinoma in women with skeletal 
involvement cannot be made before a conclusive survival curve for the 
first 2 or 3 years after the onset of metastases to bone can be presented 


(cp. fig. 13). 


Conclusions 


Large doses of testosterone propionate are of palliative value in the 
management of women suffering from advanced mammary carcinoma. 
In most cases which are not too advanced, a striking improvement in 
general health, strength, and well-being is obtained, and this effect is 
accompanied by a remarkable relief of bone pain. The social, practical, 
and economical consequences of this improvement have been emphasized, 
and the use of testosterone esters on a larger scale is advocated. The im- 
provement is temporary and may last for 6—12 months and even for years, 
provided androgen treatment is not discontinued. A dosage regimen is 
included, and the impression is obtained that massive doses can be 
avoided. The hormonal therapy seems to be ineffective in very advanced 
cases, particularly those with advanced pleural, cerebral and liver involve- 
ment. No actual cure is obtained. The effect is nonspecific and is probably 
dependent upon the physiological action of androgens to increase protein 
anabolism. A similar palliation could perhaps be obtained also in other 
women debilitated from tumours other than mammary carcinomas. 

According to our follow-up of treated lesions the impression is gained 
that the androgens under question do not materially influence the growth 
rate of established mammary tumours. No retardation of significance has 
been observed. The possibility can not even be excluded that in some 
cases of visceral involvement acceleration of tumour growth is obtained. 
The increase in recalcification suggested by previous authors seems to be 
somewhat exaggerated, and can possibly not be expected on the basis of 
available experimental data. Further period of observation is necessary 
for an objective evaluation of the androgenic effect with regard to sur- 
vival rate. 


SUMMARY 


In most women debilitated from generalized mammary carcinoma a temporary i i- 
provement of general health can be obtained by the addition of large doses of testostero \¢ 
propionate, provided visceral involvement is not too advanced. In this respect the sta 
ments by previous authors are confirmed, and testosterone treatment is considered to »¢ 
of palliative value. Preliminary clinical attempts at an objective evaluation of the and: »- 
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senic effects, however, indicate that the growth activity of these carcinomas is most 
ikely not retarded. Excessive recalcification of osseous deposits has not been observed in 
yur patients. 


ZUSAMMENFASSUNG 


Bei Frauen, die durch ein generalisiertes Mamma-Karzinom entkraftet worden sind, 
cann in den meisten Fallen eine voriibergehende Besserung des allgemeinen Zustandes 
rreicht werden durch Behandlung mit grossen Dosen von Testosteron Propionat, vor- 
usgesetzt dass die viscerale Metastasierung nicht allzu fortgeschritten ist. In dieser 
linsicht werden die Beobachtungen friiherer Verfasser bestatigt und die Testosteron- 
ehandlung wird als wertvolles palliatives Mittel hervorgehoben. Soweit man ersehen 
cann, aus vorliufigen klinischen Versuchen um eine objektive Beurteilung der Wirkung 
ler Androgene zu erhalten, scheint jedoch das Wachstum des betreffenden Karzinoms 
icht gehemmt zu werden. Eine markierte Rekalzifikation der Knochenmetastasen wurde 
iicht beobachtet bei unseren Patientinnen. 


RESUME 


Chez la plupart des femmes affaiblies par la généralisation d’un cancer du sein on 
peut obtenir une amélioration temporaire de l'état général par l’adjonction de grosses 
doses de propionate de testostérone, & condition que l’atteinte viscérale ne soit pas trop 
avancée. A cet égard les assertions antérieures d’autres auteurs se confirment, et l’on 
considérera le traitement par la testostérone comme ayant une valeur palliative. Cepen- 
dant les tentatives préliminaires d’évaluer objectivement, par la clinique, les effets 
androgénes de la méthode indiquent que trés vraisemblablement la croissance active de 


ces carcinomes n'est pas retardée. Aucun excés de recalcification des dépdts osseux n’a 
été observé chez nos malades. 
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FROM THE RADIOTHERAPY DEPARTMENT OF SODERSJUKHUSET, STOCKHOLM, SWEDEN. 
(CHIEF: HUGO AHLBOM, M. D.) 


TREATMENT OF FIBROADENOMATOSIS MAMMAE 
WITH SHORT WAVE THERAPY’ 


by 


Harry Mossberg 


From a therapeutic point of view fibroadenomatosis mammae is 
somewhat disfavoured in comparison with carcinoma of the breast. The 
surgeons are generally only interested in the cystic and circumscribed 
forms of the disease, which are treated surgically. They do not as a rule 
pay much attention to the more or less diffuse form of the disease. Radiol- 
ogists in general have the same attitude regarding this problem with 
exception of the radiotherapists working in cancer clinics. The cause of 
this disfavoured situation depends upon the varying and not encouraging 
results of the hitherto used forms of treatment of the disease, viz. roentgen 
therapy in small doses and different forms of local heat therapy (cotton- 
wool and wet packs). 

The first patient in this series was referred for roentgen treatment 
in 1945. Bearing the possibility of roentgen damage to the parenchyma 
in mind, I did not give roentgen treatment, but prescribed local appli- 
cation of cotton-wool and the use of a good brassiére. At follow up exa- 
mination one month later the patient was unimproved, and as [ still 
did not like to give roentgen, I had to find out another form of treatment. 
The fact that the local symptoms in cases of fibroadenomatosis mammae 
ire often aggravated outdoors in cold weather points to the possibilities 
f heat therapy. With intention to establish a more homogeneous and 
complete heating of the parenchyma than can be obtained by local 
application of heat, I gave short wave therapy. Ten short wave treat- 
ents were given, one every second day. The first of them lasted only 

minutes. The length of time was then gradually increased to 10 minutes. 
.t the conclusion of the series the patient felt no pain in her breast, 


1 Read at the Meeting of the Swedish Association for Medical Radiology, Sept. 25, 
948; submitted for publication, Oct. 11, 1948. 
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there was no tenderness and the fibroadenomatous infiltration had 
almost completely disappeared. This good result gave the impulse to 
further attempts with short wave therapy. 

A review of the literature on short wave therapy shows that only two 
authors have touched this problem. Cart VARNET published in 1937 
12 cases of chronic mastitis, seven of which presented a transient im- 
provement. In 1938 Strepéck reported good effect in some cases of non- 
malignant infiltrations of the breast in males. He said that the infiltra- 
tions disappeared only after short wave therapy. These two authors, 
however, gave no details about the findings before and after treatment. 

The technic used. The apparatuses were run at 15—25 volts with a 
wave length of 6 meters. As a rule treatment was given every second day 
with the patient in supine position, a rubber electrode under the shoulder 
and a glass electrode over the breast. The first treatment lasted between 
2 and 5 minutes, depending upon the gravity of symptoms (tenderness or 
pain); two minutes were given if the symptoms were very marked. The 
length of time was then gradually increased to 10—15 minutes. The 
number of treatments varied between 5 and 15, except in one series, 
where 25 treatments were given. It is very important to follow the patient 
carefully during the series. In case of increased pain and tenderness after 
treatment, the treatment time must be shortened. In a few cases both 
breasts were treated in the same day. 

Indications. Only patients with very pronounced symptoms, especial) 
marked tenderness and, as a rule, with a long history, were given short 
wave therapy. 


Symptoms. Most patients presented a more or less diffuse fibroadeno- 
matosis, in a few cases the alterations were circumscribed and measured 
about 4 cm in diameter. The size of the single nodules varied, but they 
were as a rule not larger than a hazelnut. 


The estimation of the results is very difficult, depending upon the 
great variations regarding the subjective and objective symptoms. As the 
objective findings may vary from day to day, even from morning to 
afternoon, the results of treatment are recorded in two groups only: 
‘symptom-free’ and “not symptom-free’. The latter group contains the 
riore or less improved and the unimproved cases. Only quite norma! 
findings on palpation were classed as symptom-free’, all other findings as 
‘not symtom-free’. 

The material consists of 58 patients, thereof 4 men — all without 
signs of testis tumour — and 54 women. The youngest female patiert 
is ten years, the oldest 53 years of age. 
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The distribution in age groups is as follows: 
Below 16 years 1 (10 years of age) 


16—25 years 7 
26—35 26 
36—45 13 
46—55 7 


54 patients. 


Results: 
Subjectively symptom-free 42 patients = 74 %. 
» and objectively symptom-free 29 patients = 50 % 


After the conclusion of the series of treatment the patients were 
ollowed very carefully. As a rule they were examined every or every 
econd month during the first 6 months after treatment, later on at 
onger intervals, but at least two times a year. It is too early to estimate 
the permanency of the results as only two and a half years have elapsed 
since the first patient was treated. It may, however, be mentioned, 
that 29 out of 42 patients were subjectively free from symptoms more than 
6 months and 11 more than one year after treatment. Nineteen of 29 
patients were subjectively and objectively free from symptoms more than 
6 months, and 7 more than one year after treatment. 

In some of the cases a certain inflammatory component seemed to be 
present. In these cases there was found a more pronounced tenderness, 
and the fibroadenomatous infiltration seemed to be embedded in an 
oedema, giving a rubber-like, elastic consistence. The regional lymph 
nodes were tender and slightly enlarged. This form of the disease seemed 
to react especially well to short wave therapy. 

In my experience short wave therapy has the following advantages: 

Firstly short wave is agreable to the patient and the pain is often 
more or less relieved after only a few treatments, a fact, that is valuable 
from a psychologic point of view. The follow up system is thereby made 
more effective, which is very important on account of the risk of can- 
cerous degeneration of the disease. 

Secondly short wave therapy is helpful in the differential diagnosis 
against breast cancer, especially the acute form, which sometimes is 
very difficult to distinguish from a fibroadenomatous infiltration. If the 
‘ass diminishes or disappears after short wave therapy, then cancer 
in be excluded. If, on the contrary, roentgen is given and the mass reacts 
i: the same way, it is difficult or perhaps impossible to decide, if there is 

neer or not, because a cancer with low differentiation may be very 
nsitive to small doses of roentgen. The same aspect can be held on 
1¢ puerpal form of cancer, both regarding the diagnosis and the effect 
' short wave, as we have found in a few such cases. 
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Thirdly therapy with short wave does not injure the parenchyma of 
the breast or its function, which is the case after at least repeated series 
of roentgen (atrophy of the breast parenchyma, fibrosis and possibly 
damages to the skin). Even relatively moderate doses of roentgen may 
reduce the amount of milk during a subsequent lactation. From this 
point of view it is possible to give repeated series of short wave which is 
not the case with roentgen. 

Of course short wave therapy does not restrict indications for surgical 
and radiological treatment of the disease as it may be considered as a 
supplement to these forms of treatment. 


SUMMARY 


The author gives an account of the results of short wave therapy of fibroadenomatosis 
mammae. Forty-two patients of fifty-eight were subjectively free from symptoms and 
twenty-nine subjectively and objectively free from symptoms. The value of short 
wave treatment is discussed from different points of view. 


ZUSAMMENFASSUNG 


Verf. berichtet iiber die Ergebnisse von Kurzwellenbehandlung bei Fibroadeno- 
matosis mammae. Von achtundfiinfzig Kranken wurden zweiundvierzig subjektiv symp- 
tomfrei und neunundzwanzig subjektiv und objektiv symptomfrei. Der Wert der Kurz- 
wellenbehandlung wird von verschiedenen Gesichtspunkten aus erértert. 


RESUME 


L’auteur rend compte des résultats du traitement de la fibroadénomatose du sein 
par les ondes courtes. Quarante-deux malades, sur cinquante-huit furent délivrées de leurs 
symptomes subjectifs, et vingt-neuf aussi bien des symptomes objectifs que des subjectifs. 
Discussion, 4 différents points de vue, de la valeur du traitement par les ondes courtes 
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